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DEPARTMENT OF THE ARMY -

CHARLESTON DISTRICT, CORPS OF ENGINEERS
P 0 BOX 919

SCHARLESTON, S.C. 29402

SACEN-PF 12 January 1977

SUBJECT: Leith Creek, Scotland County, North Carolina -

Submission of Detailed Project Report and Negative Declaration
of Environmental Effects .

Division Engineer, South Atlantic
ATT1: SADPD-P

O

1. References:

a. ER 1105-2-50

b. SADYR (11. Jul 72) 3d Ind dated 21 November 1972, subject "Reconnaissance S
Report, Leiths Creek, Scotland County, North Carolina"

c. SADPD-P (26 Feb 7S) Ist Ind dated 7 May 1976, subject "Leith
Creek, Scotland County, North Carolina".

d. SACEN-PF (26 Feb 76) 2nd Ind dated 14 December 1976, subject "Leith
Creek, Scotland County, North Carolina".

2. In accordance with instructions contained in reference la, fifteen (15)
copies of the Detailed Project Report and Negative Declaration of Environ-
mental Effects for subject project are submitted for review and approval.
All comments contained in reference lc on the draft submittal of subject
reports have been complied with in reference Id. General authorization
for this study is provided by Section 205 of the Flood Control Act of
1948, as amended. Specific authority is contained in reference lb. Five
copies of both documents have been sent to the State of North Carolina for .-.

comment by the Governor.

3. Leith Creek is located entirely within the limits of Scotland County,
North Carolina. The creek flows throuqh the City of Laurinburg and forms ..-

a political boundary between the Cities of Laurinburg and East Laurinburg.
Flood waters from Leith Crcek result in damages estimated to average $26,550
annually. A combination of structural and non-structural flood control

measures have been determined to be the best solution for the Leith Creek -

flood problem.
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SACEN-PF 12 January 1977
SUBJECT: Leith Creek, Scotland County, North Carolina -

Submission of Detailed Project Report and Negative Declaration S

of Environmental Effects

4. The best plan to provide a high degree of protection to the Leith
Creek basin would involve construction of channel conveyance improve-
ments at an estimated first cost of $165,000 and an estimated average
annual cost of $12,800. Total average annual benefits from this plan
are estimated at $23,250. Adverse environmental effects are minimal
due to the relatively small size of the project and environmental gains
are produced by the recommendation of bridge modifications which in
the past have reduced natural channel capacities.

5. Recreational facilities consisting of a greenway with bike trail, .
picnic facilities and pa.k benches are also recommended as part of
the proposed plan. The estimated additional first cost for providing
these facilities is $18,200 which would be apportioned on a 50/50
cost basis between Federal and non-Federal interests. Average annual
cost of recreational facilities is estimated to be $1,700. Total
average annual recreational benefits are estimated at $2,600.

6. Total first cost of the flood control/recreation plan is $183,200,
consisting of $110,100 Federal cost and $73,100 non-Federal cost.
Average annual costs of $14,500 when compared to annual benefits of
$25,850 yield a benefit-to-cost ratio of 1.78.

7. I is recommended that the Detailed Project Report and Negative
Declaration of Environmental Effects be approved in order to facilitate
preparation of Plans and Specifications and initiate project construction
when funds are available.

2 Incl (15 cys) HARRY S. WILSON, JR.
as Colonel, Corps of Engineers

District Engineer
WILLIAM C. MATTEI
Major, Corps of Fr.nincers
Deputy District Engineer

2
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SADPD-P (12 Jan 77) 1st Ind
SUBJECT: Leith Creck, Scotland County, North Carolina -Submission

of Detailed Project Report and Negative Declaration of
Environmental Effects

Ilk, South Atlantic Division, Corps of Engineers, 510 Title uildinig,
30 Pryor Street, S. 1,., Atlanta, Georgia 30303 18 W1arch 1.977

TO: District Engineer, Charleston, ATTN: SACEN-PF-

-1~ . -.- -:

1. After one review.. of draft DPR's, it is 'our objective to forward the
finalized report to OCE for approval subject to minor comments. Because
of the major omissions outlincd in Inclosure 2, the Leith Creek DPR
cannot be processed to OCE. Thei report mrust include reasonable cost
data and detailed information on environmental aspects of any recom-ended-
plan. Additionally, all coordination must be included in the DPR if it
is to be forwarded to OCE for approval.

2. Accordingly, the report and negative declaration are returned for
revision in accordance with thc attached comnents.

FOR THE DIVISION ENVINEER: .

3 lncl G. ilk
wd 1 cy ca Incl 1 & 2 Cief, Planning Division .
added Incl
3. SAD Comments, 18 tar 77

30
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SACEN-PS (12 Jan 77) 2nd Ind. "SUBJECT: Leith Creek, Scotland County, North Carolina.

Submission of Detailed Project Report and Negative
Declaration of Environmental Effects.

DA, Charleston District, Corps of Engineers, P. 0. Box 919, -

Charleston, South Carolina 29402 28 March 1977

TO: Division Engineer, South Atlantic, ATTN: SADPD-P

1. The following is in response to Division Comments contained in
Inclosure 2 of ,st indorsement to subject letter. Comments la-lc
are based on comments to the original draft submittal while comments
2-6 represent new comments on the final report. District responses
to subject comments are as follows:

a. Comment la: Comment la stated that SAD comment 2 to the draft
report should be complied with by adding a table entitled, "Effect
Assessment Summary", with each appropriate item as listed in Appendix'

SC-of ER 1105-2-240 shown on the table and discussed. Appendix C of ER
1105-2-240 lists specific items to be identified and evaluated. It
further states that, even if the items are not significant, they should
also be noted. However, paragraph 5 of ER 1105-2-921, dated 10 November
1975, specifically states that the System of Accounts satisfies the dis-
play requirement of Section 122 guidance (ER 1105-2-240). Therefore, in
accordance with this regulation, a separate table for Section 122 items
is not required. Paragraph 5 further states that only significant bene-
ficial or adverse contributions will be displayed. Paragraph 24 of ER
1105-2-921 also states that the effects listed in Section 122 will be .
identified, assessed, and evaluated. If significant, they will be dis-
pla,)ed in the System of Accounts and, when displayed, they will be
asterisked. In response to comment 2 on the draft DPR, the Charleston

.*' District provided SAD with a list of Section 122 items and their loca-
' tions in the System of Accounts. All significant Section 122 items were

also identified with an asterisk in the S of A. Therefore, Charleston .
District is of the opinion that, in accordance with ER 1105-2-921, the
requirements of Section 122 are sufficiently addressed to enable reviewers
to make a decision on the project. However, in order to comply with
Appendix C of ER 1105-2-240, it is recommended that the System of Accounts
be footnoted to list the Section 122 items which have insignificant
project effects. This requires revision of only one page. 0

b. Comment Ib: This comment states that the first paragraph on page
24 should be expanded to clearly explain the disposal plan and the use
of Section 404 guidelines in the selection of disposal areas. This comment
also questions ponding behind the mounds, open spaces in the mounds for
drainage, and adverse effects of future flooding, including SPF on the 9
disposal mound. This comment could be answered by indorsement to the
subject report. Disposal mounds will be shaped to allow for drainage

*-'. and to break the continuity of the proposed bike trail as mentioned in ...... ,

.. - . -.. • - . .
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SACEN-PS (12 Jan 77) 2nd Ind. 28 March 1977
SUBJECT: Leith Creek, Scotland County, North Carolina.

Submission of Detailed Project Report and Negative
Declaration of Environmental Effects.

the Negative Declaration. There are no tributaries to Leith Creek on
banks where spoil disposal is recommended; therefore, no bridges will
be required for the bike trail which is proposed for construction on
the moind. Section 404 guidelines will be adhered to in the selection
of final disposal areas and appropriate coordination will be made during
the pre-construction planning phase.

c. Comment lc: SAD Comment llc to the draft DPR required an additional
paragraph in the section of the main report concerning local cooperation
requirements. This paragraph was unintentionally omitted in the final
draft of the DPR. Compliance with this comment only requires revision
of page 37 of the DPR.

d. Comment 2: Comment 2 states that the unit price estimates for ex-
cavation are too low and that E & D and S & A costs are excessive. The
unit price for excavation ($0.85/cy) is based on September 1976 prices.
This estimate is in line with actual bid estimates received in September
1976 for a similar proj-ect on Kingstree Branch, South Carolina, which is
in the same geographic vicinity of Laurinburg. Excavation quantities
are also very similar (33,500 cy for Kingstree Branch, as compared to
34,700 cy for Leith Creek). Unit bid prices received for Kingstree
Branch excavation were .90, $.85, $.85 and S1.25/cy. The Government
estimate v.,as $.80/cy. The $.85/cy for Leith Creek is well in line with
the Kingstree Branch bid prices. Unit price estimates for excavation
inrlude mobilization and demobilization costs. Grading and compaction
costs as included in the suggested $1.25 unit price estimate for ex-
cavation are not included in the DPR cost estimates for excavation.
Grading costs are reflected in shaping and seeding cost estimates. E & -
D and S & A cost estimates are based on estimates of work required to
accomplish the desired results rather than simply applying the suggested "
12% and 10% rates. The suggested rates, when applied to the relatively
low contract price estimate of $68,900, would not provide sufficient
funds to accomplish the required work.

Compliance with comment 2 will require substantial.report revision
as all alternative plans considered are based on similar unit prices. . -

The increased unit price for excavation would render Alternative Plan ....
2 as economically unfeasible which would affect the entire project for- _ ..-

mulation section. The Charleston District is of the opinion that cost
estimates presented in the DPR are reasonable and sufficient for the
decision-.making process. Modification of these estimates as suggested 0
in Comment 2 will require approximately two man weeks and result in
needless delays. The suggested price modifications will have no effect
on final project recommendations as each effected alternative will have
proportionate increase in cost. Therefore, in view of the above, the
District recommends that cost data presented in the DPR remain unchanged.

. . . . . . . . . . ...... .. .. . ... .
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SACEN-PS (12 Jan 77) 2nd Ind. 28 March 1977 -

SUBJECT: Leith Creek, Scotland County, North Carolina.
Submission of Detailed Project Report and Negative
Declaration of Environmental Effects.

_ 0

e. Comment 3: As stated in paragraph 2 of the basic letter, five
copies of the DPR and 1;egative Peciaration were sent to the State of
North Carolina for coi, ,ent by tho Governor. These reports were wiiled
the same date as the final reports were sent for Division review. The
District felt it was inappropriate to hold the report in the District
until State review was complete. ThereFore, the report was forwarded
for revievw without form1al sta' e c ordinAtion. To date, no formal reply 0
has been received endorsing subject rcport. ;:owever, verbal contact
with representatives of the State of orth Carolina indicates that
subject documents have been revit ,,,ed ind received favoruible comniient.
State indorseaent of the subject report is expected on or about 14 April
1977. Copies of the letter fro;.i the State of North Carolina will be
forwarded for inclosure in the report upon receipt. Also, as stated:
in comment 3, correspondence froi Fish and lildlife is in draft form.
A formal response was requested on twa occasions but never received,
therefore, the draft correrpondence was included.

f. Comment 4: Proposed chances in the EIS procedures require that
environmental assessmenLs accompany the DPR's; they also nake provisions
for separate binding of the two d cuments for administrative purposes.
The Leith Creek DPR and Negative Declaration were not bound together
for two reasons: First, those in attendance at the public meeting only
requested copies of the environmental assessmnts. These persons did
not express any desire for copies of the DPR which has been made avail- _
able to the public by the local sponsor. Secondly, due to tho lack of
siqnificant impacts, the technical data and step by step analysis pre-
sented in the DPR was not required to understand the conclusions made
leading to a negative declaration. Since binding of the two documents
is optional, their separate binoings should not be considered a major
omission.

Comment 4 also state that more discussion should be included con-
cerning impact assess, ents of Lhe disposal areas. Discussion of the
disposal areas in the section entitled "Effect of the Plan on Environ-

" ment" included loss of veqetation, tei.porary erosion and siltation,
and better drained soils for a very narrow strip along the creek. These S
impacts aie further detailed in the System of Accounts and the Negative
Declaration. Locatioi of disposal sites was discussed in the Design
section of the DPR and shown on plate E-10. ror the reach of the project
between Gill Street ond Church Street, no Section 404 coordination will
be required except fcor a short reach where bank stabilization is re-
commended. In the reach belo%,i Church Street Section 401 coordination
may be reqnired, dependinq upon final selertion for spoil disposal sites
in this reatch. If possible, wetlands disposal will be avoided. Al 1
formal Section 404 coordination h i e id,,,I dur inug pro-construction• .
planning after final selection o)f disposal areas.

3
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SACEN-PS (12 Jan 77) 2nd Ind. 28 March 1977
SUBJECT: Leith Creek, Scotland County, North Carolina.

Submission of Detailed Project Report and Negative
Declaration of Environmental Effects.

g. Comment 5: Comment 5 suggests that views of Federal agencies
be summarized wich a few sentences of support or conflict and making
reference to the detail in Appendix 2. This comment is in compliance
with suggested report format and should be complied with in future
reports. Inclosure or omission of the review summaries, however,
is of minor consequence and should have little effect in determining
adequacy of the report.

h, Comment 6: Comment 6 as was explained on page 5 of the Negative
Declaration, the cost sharing for recreational features of the proposed
plan would be borne by Scotland County rather than the City of Laurinburg,
as the County is now the sole organization which funds recreation in the 6
project area. Mr. Scott's letter of 29 October 1976, which appears in
both the DPR and Negative Declaration, accurately reflects the current
situation. The County and City have expressed their wish to cooperate
with the Corps in developing a greenway in the floodplain, but pending
the completion of a county-wide master plan, the County has not yet
fully committed itself to 50 per cent of the recreation costs. A guar- - 0
antee from the local sponsor is not required to include the recreational
features as part of the plan. Both the County and the City are aware
that such a commitment would have to be made before the project could
proceed to construction. Requirements for cost sharing on recreation
can be included as a local cooperation item as a revision to page 37
of the DPR.

2. Compliance with all comments contained in Inclosure 2 of the 1st
Indorsement will require the expenditure of an additional $3,750. To
date, $103,420 has been expended for preparation of the DPR in an effort
to justify Federal expenditure of less than $100,000 for ')roject con-
struction. The expenditure of an additional $3,750 will nave little .
effect on deciding whether or not a project is justified. The District
recommends compliance with comments 1-a, 1-c and 6 through the submittal .- .
of revisions to pages 19 and 37 of the DPR. Other comments are of in-
significant consequence and can be handled by indorsement if required.Revision of pages 19 ard 37 should be adequate for submittal to OCE

for project authorization at very little expense. However, should SAD
require complete compliance with all comments, the District then re-
commends that an additional $3,750 be allotted to Charleston District
for Leith Creek.

wd all incl HARRY S. WILSON, JR.
Colonel, Corps of Engincers
District Engineer

4
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SADPI)-P (12 Jan 77) 3d Ind

SURJECT: Leith Creek, Scotland Count),, North Carolina,

Submission of Detailed Project Report and Negative
Declaration of Fnviironrmental Effects

DA, South Atlintic Division, Corps of Engincers, 510 Title Building,
30 Pryor Street, S. W., Atlanta, Georgia 30303 25 April 1977 -- -

TO: District Engineer, Charleston

1. Your responses to SAD co', r.ients of 18 M1arch 197" have been considered
and the follovinp remarks on your responses are furnished:

a. Section 122 requires the evaluation of certain impact effects
and a report strna y included on their significance. This must be
accomplished in narrative or tabular form as indicated by ER 1105-2-2140.
. order to miriirize report preparation, it has been our suggestion to

combine the Su:Tcnyr of Secction 122 Effects in the System of Accotnts
Suinrary which is also required 1,nder Principles and Standards per
instructions in R 1105-2-9.41. For this reason, ,..e do not feel there
is a conflict between the two ER's. For this report, your suggested
approach using footnotes to the System of Accouints to list the Section
122 items which have insignificant project effects is acceptable.

b. The requirements for Section 104 evaluation must be coqlied"

with by the District bcfc.-o approval will be granted by the Chief of
Engineers. See EC 1165-2-125, dated 31. January 1977, particularl),
paragraph 7a(2) and 1rar:a.-raph S. The evaluation must also be reflected
in the assessmnt and Negative Declaration. A public notice should be

prepared and released on the proposed actions before the report is
resubmitt ed.-

c. Concur with your proposed action.

d. We have reviewed the bids on Kingstree Branch, and your
rationale for using one selected itc; from those bids is not accept-
able. Contractors tend to unbalance their bids so as to go heavy on
those items theit ,ill be co: iletcd early in the contract. TMs in
the case of Kingstree Branch, the low bidder chose the clearing item
to get working capital. 'rhe governiment estimate cannot be unbalanced.
Therefore, realistic prices must be used no matter what and how con-
tractors bid on one item of a multiple item bid. 1e still feel the
est imtedI cost for the loeith Crek project is low. If the pro ect is

approved at the present" cost," and if it were awarded today, we feel
you would not get a bid triJer 80,)O and a programil problem would exist.
There is still a need for better estinating at this stage of planning.

• -4- .... -
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SADPD-P (12 Jan 77) 3d Ind 25 April 1977
SUBJECT: Leith Creek, Scotland County, North Carolina,

Submission of Detailed Project Report and Negative
Declaration of Environmental Effects S

e. It is standard practice to have all coordination completed
before the DPR is submitted. This should include a letter of intent
from the local sponsor on cost sharing if recreation is a feature of -
the reconnaissance plan. The letter from the county is not considered "

sufficient to show intent of participation. The report should not be S
resubmitted Lutil all coordination and Staze indorsement is received by
the District.

f. We concur with your response to keep the enviroinvintal assess-
ment separate from the DPR. However, you should be prepared to include
the assessment in future reports as an appendix. As noted in paragraphi S
l.b. above, a Section 404 evaluation must be made now in the DPR stage.

g. Concur.

h. Concur.

2. The revised report incorporating the above comments should be
submitted after all coordination is accomplished and the Section 404
public notice has been distributed for 30 days.

FOR 'ME DIVISION ENGINEER:
0

DANIEL D. HALL
Colonel, Corps of Engineers
Deputy Division Engineer

90

i-.-. -. ....... IT-... ...-... i i I
-- J -



LEITH CREEK

SCOTLAND COUNTY, NORTH CAROLINA

0
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Syllabus

The purpose of this study was to investigate flood problems asso-
ciated with high flows from Leith Creek with a view to determining the
need for and feasibility of improvements to solve the flood problems.

Subject study was conducted in response to a request by the City of
Laurinburg, North Carolina.

Leith Creek is located entirely within the limits of Scotland County,
North Carolina. The creek flows through the City of Laurinburg and
forms a political boundary between the Cities of Laurinburg and East I
Laurinburg. Flood waters from Leith Creek result in damages estimated
to average $26,550 annually. -A combination of structural and non-
structural flood control measures have been determined to be the best
solution for the Leith Creek flood problem.

The best plan to provide a high degree of protection to the Leith

Creek basin wouId involve construction of channel conveyance improve-

ments at an estimated first cost of $181,000 and an estimated average
annual cost of $13,900. Total average annual benefits from this plan
are estimated at $23,250 Adverse environmental effects are minimal
due to the relatively small size of the project and environmental gains
are produced by the recommendation of bridge modifications which in
the past have reduced natural channel capacities.

Recreational facilities consisting of a greenway with bike trail,
picnic facilities and park benches are also recommended as part of
the proposed plan. The estimated additional first cost for providing . .-

these facilities is $18,200 which would be apportioned on a 50/50
cost basis between Federal and non-Federal interests. Average annual
cost of recreational facilities is estimated to be $1,700. Total
average annual recreational benefits are estimated at $2,600.

Total first cost of the flood control/recreation plan is $199,200.
Average annual costs of $15,600 when compared to annual benefits of
$25,850 yield a benefit-to-cost ratio of 1.66.

.........
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LEITH CREEK"
SCOTLAND COUNTY, NORTH CAROLINA

DETAILED PROJECT REPORT

The Study and Report

PURPOSE AND AUTHORITY

Due to frequent flood damages experienced by flood conditions on

Leith Creek, the City of Laurinburg has requested a flood control study -.
under authority contained in Section 205 of the Flood Control Act of
1948, as amended. The purpose of the study is to determine the need
for and feasibility of improvements to reduce flood damages resulting
from high flows on Leith Creek.

SCOPE OF THE STUDY

The studies in this report are for that portion of the Leith S

Creek Basin which affect the Cites of Laurinburg and East Laurinburg,
North Carolina. Studies were concentrated on flood problems and

potential solutions to these problems. Other water resource related .

problems were also investigated in connection with potential flood
control alternatives. All reasonable alternative plans to solve the

areas flood problems were considered in sufficient detail to determine -

their feasibility. The selection of the recommended plan was made
after careful consideration of all factors, including environmental
and social impacts and those expressed by concerned agencies and
local interests.

- .1 1 W
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STUDY PARTICIPANTS AND COORIDNATION

The Charleston District, Corps of Engineers, had the principal
responsibility for conducting and coordinating the subject study. The .
study was requested by the City of Laurinburg, North Carolina which
cooperated throughout the entire study process. Coordination with
various Federal, State and local agencies was made throughout the study
and comments received are presented in Appendix 2. A public workshop
was held on 20 November 1975, at which time all alternatives presented
in this report were present for public review.

THE REPORT

The results of studies for the Leith Creek Basin are presented in
two parts; the main report and two appendixes.

The main report is a nontechnical presentation for both engineers
and non-engineers that presents the results of the feasibility studies
and a broad view of the overall study. It also contains a system of
accounts (S of A) as required by Principles and Standards. The System
of Accounts also satisfies the display requirements of Section 122 of
the Rivers and Harbors Flood Control Act of 1970.

The first appendix is a technical report following essentially the
same sequence as the main report and providing technical information
required for an independent evaluation of the validity of the findings.
Appendix 2 contains all pertinent correspondence in connection with the ....

study and a transcript of the Public Workshop held 20 November 1975.

Appendix 3 contains a reference list for coordination as required by
Section 404 of Public Law 92-500.

PRIOR STUDIES AND PEPORTS

° The Charleston District, Corps of Engineers, prepared a reconnais-

sance report on Leith Creek, dated 11 July 1972, which recommended that
a detailed study be made under Section 205 of the Flood Control Act of
1948, as amended. No other reports have been prepared. The City of
Laurinburg, however, has applied to the Flood Insurance Program and
flood insurance is currently available. A flood insurance study is
scheduled to begin during Fiscal Year 1977.

2
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Resources And Economy
Of The Study Area

OS

Leith Creek watershed is located in Scotland County in the upper

coastal plains section of North Carolina. The watershed consists of
a total area of 13.24 square miles above its confluence with Little
Creek below the city limits. The Leith Creek flood plain passes through

the City of Laurinburg and then forms the political boundary between

the Cities of Laurinburg and East Laurinburg. The study scope has
generally been limited to that portion of the flood plain located withir,
the city limits of Laurinburg and East Laurinburg where flood damages
are experienced. Development within this reach generally consists of

loti cost housing and several small commercial concerns.

ENVIRONMENTAL SETTING AND I'ATURAL PESOURCES

An overall view of the entire watershed is useful in describing the
study area. In general, lands in the upper portion of the watershed
above the city limits of Laurinburg consist entirely of croplands and
forest. The lower portion, generally located within the city limits of
Laurinburg and East Laurinburg consist of urban type development, in-
cluding residential, commercial and industrial development. Park areas
and a school are also located in the lower portion of the watershed.
Figures 1-5 show photographs of various reaches of Leith Creek within
the study limits.

Climate in the area is characteristic of the warm temperate zone.
In summer, the days are generally hot and the nights moderately warm.
Subfreezing temperatures are experienced periodically during the winter
months. Normal annual precipitation averages about 53 inches and is
generally well distributed throughout the year.

There are no known places of significant historical or archeo- 9
logical value located within the Leith Creek flood plain. Therefore,
construction of a flood control project on Leith Creek is not antici-
pated to have any adverse effects on historical or archeological values
of the study area. An Archaeological Reconnaissance of the study area,
prepared by an Archaeologist from nearby St. Andrews Presbyterian Col-
lege, is included in Appendix 2 of this report. 0

Scotland County is mainly agricultural in nature. Cotton is the
principal cash crop with other important farm crops consisting of corn,
tobacco, soy beans and small grain. Beef cattle and poultry are also
important farm enterprises.

3
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Soils in Scotland County are acid, strongly leached and generally
low in organic matter content. Soils under native forest are low in .. .
calcium, magnesium, and potassium because they have a low capacity to S
store these bases. Soils in the immediate vicinity of Leith Creek,
however, are relatively high in organic matter content because water
has retarded oxidation.

HUMAN RESOURCES

The major centers of population, which affect future growth of
the Leith Creek Basin, are the cities of Laurinburg and East Laurin-
burg, of which portions of both are located within the flood plain. .

Detailed population information concerning the Leith Creek Basin
is not available; however, data for Scotland County is considered to
be indicative of the basin area. The population of Scotland County
has increased from about 23,000 in 1940 to almost 27,000 in 1970 which
represents a compound growth rate of 0.5 percent per year. The fol- S
lowing tabulation shows 1970 population characteristics of Scotland
County compared with the State of North Carolina.

Item Scotland County North Carolina

Population (1,000) 26.9 5,082
Median school years completed 9.6 10.6
Employment
Non-worker/worker ratio 1.45 1.34
Percent in manufacturing industry 42.0 35.5
Percent in white collar occupation 34.2 38.6 5
Percent government workers 10.1 13.2

Median Income for families $7,030 $7,774

Data on employed civilian workers by occupational group are avail-
able from the 1970 Census of Population. The larqest group of workers S
in Scotland County were operatives, except transportation with about
2,700 or 26.6 percent of the total work force so classified. Craftsmen
and foremen, and clerical workers were the second and third largest

groups, each containing 13.4 and 11.8 percent respectively.

An indication of the projected future growth, employment, and per .
capita income for Scotland County is shown graphically on page 5. -

4 -
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A. Leith Creek between S.R. 1645 and U.S. 74 By-pass.

-WO

B. Leith Creek - Downstream from McKay Street.

FIGURE 1
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E. Leith Creek - Railroad crossing just above Commonwealth Street.

F. Leith Creek -View looking downistreamii at Noitth Caledonia Road.

FIGURE 3
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G. Leith Creek -View downstream from Carver Street. Note dense privet, honey suckle
and blackberry covers which traps trash and debris.
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H. Leith Creek - View of debris downstream from McKay Street.

FIGURE 4
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DEVELOPMENT AND ECONOMY

The City of Laurinburg is the principal economic center of Scot- 0 S
land County and serves as the county seat and the major commercial . .
retail center of the area. The City of East Laurinburg adjoins Laurin-
burg and is generally residential in nature. Although intensive urban-
ization of the area is not anticipated, significant increase :n popu-
lation can be anticipated as new industry moves into the area. Suburban
development is expected to meet housing needs of the future working force. 0

Population of Scotland County is expected to incretse from 26,929
in 1970 to 46,000 by the year 2020. This represents a compound growth
rate of 1.06 percent per year as compared to a predicted compound growth
rate of 1.25 percent per year for the State of North Carolina. Projected
population figures through the year 2020 for Scotland County and North 0 •
Carolina are shown below.

1970 1980 1990 2000 2010 2020

Scotland County 26,929 29,500 33,500 38,500 42,500 46,000 i 0
North Carolina 5,082,059 5,703,900 6,419,300 7,302p 800 8,333,200 9,535,800

The following tabulation shows projected civilian employment trend3

for Scotland County. This tabulation was formulated based on 1972 Series
E, OBERS Projections for the Pee Dee Water Resource Subarea numbered 0304 P S
which includes Scotland County.

1970 1980 1990 2000 2020 "

Population 26,929 29,500 33,500 3,500 46,000 .

Participation Rate % 41 45 45 46 45
Projected Total Employment 10,947 13,275 15,075 17,710 20,700

Future income estimates for Scotland County are based on 1972 Series
E, OBERS Projections for the Pee Dee Water Resource Subarea. The per 5
capita personal income projections for 1970-2020 (in 1967 dollars) are
shown in the following tabulation.

1970 1980 1990 2000 2020

Scotland County $2,849 $3,900 $5,200 $7,000 $11,600
North Carolina $2,842 $3,900 $5,100 $6,900 $11,500 .".-

6
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The primary development that will have an impact on the area's

economy is increased industrial development which will result in the
residential development in areas of the county which are currently .
predominantly agricultural. Also, improved farming techniques will ,
undoubtedly be developed in future years that will increase per acre
yields and help bolster the areas economy.

Problems and Needs

The Droblems and needs of the Leith Creek Basin that are discussed
in this report are concerned primarily with the flood damages that occur
to the communities of Laurinburg and East Laurinburg, North Carolina.
These are discussed in subsequent pages, along with a description of
improvements desired by the local sponsoring organization. 0

STATUS OF EXISTING PLANS AND IMPROVEMENTS

There are no existing or pending projects being considered on

Leith Creek by city, county, state or other Federal agencies. The

City of Laurinburg, however, has applied to the Flood Insurance Program
and flood insurance is currently available. A flood insurance study
is scheduled to begin during Fiscal Year 1977.

.0

FLOOD PROBLEMS

For the purposes of this study, study limits were established as 0
U. S. Highway 74 (downstream) and U. S. Highway 15-401 Bypass (upstream). "
Within this reach, twelve highway crossings and four railroad crossings

have been constructed across Leith Creek. In addition, ten utility -

crossings consisting of five water lines and five sewer mains also cross
the creek.

The flood plain of Leith Creek passes throuqh the City of Lautrinhir.

and consists of residential, municipal, and busi ess properties. Floods

result from inadequate channel capacity to carry high discharges. Visual -::-:.-
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inspection of the creek indicates that little, if any effort has been
made to maintain the channel. Evidence of debris and heavy siltation
are evident throughout the entire study reach. With the exception of
developed areas and park areas, considerable amounts of vegetation -

and debris restrict the effectiveness of the natural channel.

As shown on the general map, the major damage areas are located
within the city limits of Laurinburg and East Laurinburg. Based upon
flood elevations computed by backwater computer programs, there are
an estimated 65 residential and 17 commercial structures located within
the flood plain and susceptible to flood damages. In addition, a school, 0

school lunch room, and gymnasium are also susceptible to damage.

Flood damages along Leith Creek consist of both tangible and in-

tangible damages. Tangible damages are those subject to monetary
evaluation and include: physical damages or losses to property and
improvements; emergency costs for flood damage prevention; and business, 0

financial, and wage losses in and adjacent to flood areas. Intangible
damages are not susceptible to monetary evaluation and include: danger
to human life; added inconvenience and human discomfort; injury and
exposure during floods; creation of conditions detrimental to health
and security; interruption of traffic, utility services and normal
community activities; and the detrimental effects of frequent flooding -
on the appearance and aesthetic quality of the flood plain such as

deposition of debris, etc.

In order to compute economic damages, detailed field surveys were
conducted to determine elevations of structures located within the
flood plain. Flood damage computations consisted of the creation of a .

logical relationship between flood frequencies, flood stages and flood
damages. An economic index station was selected near Caledonia Road
which was located in the high damage area and had stage fluctuations

representative of the entire damage reach.

Average annual flood damages for natural conditions were computed 4P

by first computing discharges for selected frequency storms and for-
mulating a discharge frequency relationship. Discharges were then

"-. converted into stage by use of backwater computations and plotted to "
. form a stage discharge relationship. Stage damage curves were estab-
. lished for three damage categories (residential, commercial, and public

properties) based on field appraisal of individual structures and S
interviews with local people. Average damages between successive select-
ed frequencies were then multiplied by the incremental probability
between these frequencies to obtain that part of the average annual
damages contributed by storms falling within these frequency limits.
Average annual incremental damages were totaled to obtain the average
annual damages. The following tabulation summarizes existing damages. 7

- .: :i:!ii!i~iii!8
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CATEGORY AVERAGE ANNUAL DAMAGES

Residential $13,500

Commercial 11,500
Public Properties 1,550

Total Dariages-Existing Conditions $26,550

OTHER INEEDS

Other community needs associated with the potential development of
a flood control project include the following:

a) The City of Laurinburg has expressed a need to develop additional
recreational facilities in the immediate vicinity of Leith Creek; and; 0

b) The city has further indicated the need for a sewer line easement
adjacent to Leith Creek. Sewer lines could be placed parallel to the
creek and thus provide an additional use of land easements which would be
required should a channel improvement project be approved.

IMPROVEMENTS DESIRED

The city manager of Laurinburg submitted a letter requesting assistance - . . .-

to control flooding along Leith Creek. A copy of this letter is included
in Appendix 2 of this report. Local people are willing to support a flood
control project and have indicated that they will provide the necessary " " -

cooperation should a project be recommended and approved. A copy of a ' -
letter of intent to meet the requirement of local cooperation is included

in Appendix 2.

A public workshop was held in Laurinburg on 20 November 1975. Durinq
this workshop, those in attendance had the opportunity to express their
opinion on potential flood control alternatives and to make any additional
proposals or recommendations concerning flood problems on Leith Creek. A
transc-ipt of the workshop has also been included in Appendix 2. 0

Local representatives have also expressed a desire to Include recrea-
tional facilities as part of any recommended flood control project. Copies
of correspondence from the local snnnsors supporting the inclusion of
recreation as part of a recommended project are lncluded in Appendix 2

of this report. 0
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% .. . . . 0



-pow

Formulating a Plan

pr I r r jil- e' *' i . I af eC c t- t arl i bi I.- nr 1

rr1RML,. 'TION AND LVALUATWON Cr.PTERIA

ormt I f wit oii 0.i ttr,:l er t of -rproverien t f ur Leit C ro-

i id ir-,g aI1 p>. 1 c i i t . i . . e t.~ v oin t echn ical I iconmic , ar

ir~anqri hie cr i ter ia ,mrir i zed in tht- t I l.uv i ng paraqraphin Such c; I ,

permi t h e Irlect ion oW 'Lhe plIan of i -ip r (roenrt w hich t p root- t~w-r
t hait bet T i ponds t the p rob Ilemr- ird ii-e J or tic t f e.l

T e ch r-caI Cri te r ia
Technical Cr I te r i a U seJ fW- h th Mr)I LJ 1 3 i on an d t , I j(t or) I-) a]t rn

i ve o 1u tion,- to tne flood probhli,, )n Lei th Crceek art, cofl>'stent h1: 0
t? -taibI i , hed C o r o, o Io q i eer>- req L It o-n',. T here( r eq u it 1i )n pr' Ido

q qu ida nce F nr- cart r ,,iq mu t the voarioar ,, of mul I i oh ec ye pl anni tio or, --

* istent with th,- Wa t er Rt2eOr-rce Counc i I P r inc ip Ie and S t aidards an -1(

related oolicies,.

* tcIror'ri c C r i tC'' il
T . he ec')n (ri c c r Lr i Ii . I i irc i pl t)IItd ni f r ulIit 1 P pla 11 1

(I--r jrr V! ,.r3t[~- f-,t I t p rn da r-~il. E:'' [(I-ori , L

I .i r I (I',-. de S

a. , i fla ana l E conor',i' Dc ve i )p r ' i; - Plifi .- i ko iul . II
* ~~~ t3, i Jo to (xi 00 i ht,' t,' t i I. r I ' ad o' ' il t .

h. Tain q IbIe b n e i t e xce c o-. C0 rf t f'K

C p r pi ce s a pp I i ed t o cr t irmi rd t a> f- J i

troj td orr September 1916eti'tc-

o rrojIect Ife expfo ot I; .- :*

6-3/8, nj - ir coImpii t i ti A riU I r' 0

%



e. Estimated construction time of the project was less than one

year, therefore, no interest was included during construction.

Environmental and Other Criteria
* The following environmental criteria and intangibles were considered

in formulating a plan.

a. An Environmental Quality (EQ) Plan was formulated with the goal. -
of making the most significant contribution to preserving, maintaining, - :
restoring, and/or enhancing the cultural and natural resources of the
study area. *

b. All alternatives considered were compatible insofar as practical
with the surrounding environment.

c. All efforts were made to avoid detrimental environmental effects
and whenever feasible, mitigating features were considered for such effects. I S

d. Public health, safety and social well being were considered when
formulating all alternatives.

e. Public acceptance of various alternatives was considered in for-
mulating each plan and feasible alternatives were coordinated with interested S
agencies and individuals through correspondence, public meetings and other
procedures.

POSSIBLE SOLUTIONS I l

Several alternative measures to satisfy the problems and needs of the
- area are possible; however, some of these measures are not practical or

economical. Possibilities include:
* 0

a. Nonstructural measures such as zoning and building code regulations,
flood proofing of both individual buildings or groups of buildings and

permanent or temporary evacuation of flood plain areas.

b. Structural measures such as reservoirs, levees and channel con-
veyance improvements. 400

c. A combination of structural and nonstructural measures.

Zoning and building code regulations are legal measures that could be
implemented and enforced by the regulating agency concerned to effectively
reduce the flood damage potential of an area in accordance with a planned 0
program of development and land use. Such action would be desirable in

the Leith Creek problem area in order to preclude possible future develop-

ment that would suffer large damages under flood conditions.

12
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Flood proofing might include raising existing and future horeh, pro-
tectinq roads and utilities, and diking around individual buildinqg, or areas
to be protected. This type of flood protection may prove effective for
commercial and public properties within the flood plain, however, residential

structures consist generally of low cost frame housing which would be -
difficult to flood proof with cost being higher than the benefits will
justify.

Permanent evacuation of the flood plain might involve removal of all . ..-

buildings and personal property and converting the land to recreation or

scenic areas which would not be seriously damaged by floodflows. Temporary
evacuation would involve the establishment of an early warnin system to
predict flooding in sufficient time to conduct an orderly evacuation of
the flood plain. However, due to the smallness of the watershed, a reliable
flood forecasting system would be difficult to implement.

Flood insurance provides an additional nonstructural alternative to

the flood problems of Laurinburg and East Laurinburg. This program is
designed to provide flood insurance at rates made affordable through a
Federal subsidy. Qualifying communities must adopt and administer local

measures to protect lives and new construction from future flooding. The
City of Laurinburg has applied for Flood Insurance and a Flood Insurance

Study is scheduled for Fiscal Year 1977.

With an emphasis on nonstructural solutions a nonstructural alterna-

tive was .ormulated to protect all structures within the flood plain. The
alternative consisted of flood proofing or relocating each individual
structure. Structures which could not be flood proofed or physically - -

relocated were assumed to be demolished and the occupants were relocated "

and provided with minimum standard housing. Estimated first cost of this

alternative was $770,200 Average annual costs of $51,400 when compared -

with benefits of $26,550 yielded an unfavorable benefit-to-cost ratio of . .-

0.52.

Structural solutions offer a broad field of alternatives to alleviate
flood damages. These alternatives include measures designed to modify AD

floods by altering the natural environment. These modifications include
efforts to divert floods; to change the timing and duration of floods,

or; to restrict floods from portions of the flood plain.

Reservoirs provide a structural alternative to control flooding by
storing runoff and thus reducing the peak flows downstream. However, in-
vestigations of the Leith Creek Basin revealed a lack of suitable sites
for reservoir construction. No further study was made for this alternative.

Levees provide an alternative structural solution by restricting fl(od.
from portions of the flood plain highly susceptable to flood damage. The
numerous road ciossings over Leith Creek, however, render this type of
improvement infeasible. An estimated nine road crossings would require
substantial modification in order to implement an effective levee system.
In addition, an interior drainage problem would be created by levee
construction which would require a system of drainage ditches and puLrIp,"

13

~~~~~~~~~~~~~~~........'--?..-."."......... ...... ,. ............. ................... ..... :.. ..... ... :.::.:. ....



- -

Channel Conveyance Improvement consists of various modific3tion to

the existing channel which result in an increased flow capacity. These

modifications include: cleaning; deepening; widening and/or channel re-

alignment. Channel conveyance improvement is the most feasible strautural

alternative to flood problems associated with high water from Leith Creek.

Thus far, structural and nonstructural alternatives have br-en )nrl-

sidered separate!y. However, a combination of structural nd ruon ,truk-.

tural alternatives may provide the best solution to the flood problem".

on Leith Creek. As previously discussed, nonstructural solutions ar,
not sufficient to alleviate flood damages to existing structures. A

structural alternative will be required to effectively reduce existing

damages. Future development, however, is a different story. Without

some type of flood plain regulation, future development can encroach

the flood plain and thus reduce the effectiveness of a flood control

project. In consideration of the above, any recommended structural

solution to the flood problems on Leith Creek will be accompanied with a
requirement that the local community establish and enforce flood plain
regulations for the residual flood plain.

ALTERNATIVES CONSIDERED FURTHER

As a result of reconnaissance studies and preliminary estimates,

potential solutions to the flood problems which were clearly impractical

or unfeasible were eliminated early in the course of study in order to 0 .

concentrate on feasible alternatives. Reservoir and levee alternatives
were not considered beyond the preliminary study phase which proved them

to be infeasible.

Channel conveyance improvement in the form of cleaning and/or

enlarging the existing channel offers the most practical method of
reducing flood damages along Leith Creek. In order to formulate the

most feasible channelization alternative, five basic channel plans were

prepared and analyzed. All five plans are similar in that they begin at

the L & S Railroad crossing immediately upstream of State Road 1645 and
end at Gill Street (See Plate 1). Each plan also calls for the removal

and/or replacement of the McKay and Carver Street Bridges. Plan ' i an,! 0 0

2 are designed with varying bottom slopes ranging from .0068 ft/ft to

.00214 ft/ft. These plans also call for modification of the Laurinbury

and Southern Railroad immediately upstream from McKay Street. Plans 3

and 4 are designed with varying bottom slopes ranging from .0015 ft/ft

to .00086 ft/ft and do not recommend any railroad modifications. The

fifth plan of improvement was designed to provide a 200 foot floodway *
for the entire project length without channel excavation. Each plan i. -
discussed individually in the following paragraphs and a summary is

presented on Plate 1.

14

S 0 0.-.S ....U,- -- .0.0

-.- i i: i .- .-. -i .LI .
L :

-L Z :- i .I L . ... - - .i :- . " - .. .. .. i .L .i. L. ,i , - .. ..i ' . . . • .. . -. " .. . . .



IS

Channel Conveyance Improvement Plan I begins at the Laurir,hur-: r.

Southern Railroad and continues to Gill Street, a total project lentw

of 1.97 miles. This plan calls for the deepening of the existiriq

and wideninc. q. bottom widths vary from 35 feet in the reuch i..

the L & S Railroad and Church Street; then 30 feet to the end of :h ., S

at Gill Street. Also included ir the plan recommendation are the 9,"

of two hiqhay bridqes and one railroad culvert as previously :7.,., .

Plan I would rediced the maximum stage of the 100 year frequenc, ,

about 2.9 feet. The estimated first cost of the plan is S318,7O , '
annual charges S23,100 including maintenance. Annual benefit- ,,o ,t. :,.

yield a benefit-to-cost ratio of 1.05. S

Channel Conveyance Improvement Plan 2 is similar to Plan I it,. al

respects except channel bottom widths. Design bottom widths f(,r P!ai
vary from 45 feet in the reach b:tween the L & S Railroad and Church t

thence, 40 feet to the end of the project at Gill Street. Plan -. %,-i I
reduce the maximum stage of the 100 year frequency flood by about 3.3 . "
The estimated first cost of this plan is S365,000and annual charnc, ,

including maintenance. Annual benefits of $24,600 yield a benefit-to-c',,,

ratio of 0.93.

Like Plans I and 2, Channel Conveyance Improvement Plan 3 ht-qJri,, at

the Laurinburq and Southern Railroad and continues to Gill Street. j S
total project length of 1.97 miles. This plan avoids modification r,

the L & S Railroad crossing immediately upstream of McKay Street.
Design bottom widths for Plan 3 vary from 35 feet between the lower
project limits and North Main Street, to 30 feet in the short reach

between North Main and Gill Streets. Plan 3 would reduce the maximur.

stage of the 100 year frequency flood by about 1.8 feet. The estimat-d 0

first cost of this plan is $181,000and annual charges S13,900 Annual .
benefits of $23,250 yield a benefit-to-cost ratio 1.67.

Channel Conveyance Improvement Plan 4 is similar to Plan 3 in all
respects except bottom, widths. Design bottom widths for Plan 4 var, t ,'
45 feet b he.,een the lower pro;ect limits and North Main Strret.

feet in the shor t reach between North Mair; Street and &i I SI I c

woul1d rlue th ' (a.,imur st iqe .f the 1 O year frequency f 1, . t. , .

2.0 "eet. he ,t iHate, ' ir.t cost ',I this plan is S203,400 i .

charges. S15.400 noc I :d;ng miainte,,,ince. Annual bene it,, o S2!, , 0 0
a bene fi - t - cor, - io ,;a 1 .56.

Channel I p-c ,enent Plan 5 is , ,s fgned to tes thf .:

a f o(,dway for high f o s and avoiding channel excavat , n. T , I

comme.nd , the Iost ruc t ion of a 20C f not wide f loodway in the r wac: t,
the L - S Railiroad and Gill Street. The floodway wOul he q'.l

rnowVed at frequent i ntervaIs to prevn t bs truct ions to ir}.. H

fi catior, r. the t r ame as recommenrded for Plans 3 and 4. P I........,.
reduce tlw mix rum staqr of the" 100 year frequency f I ,d h , "

The t mated fi at cost t the plan is S161,200 and the anra, K , ' "

$12,00 inc Id nrj i'H tenance. Anna I be nef i t ot S 16, 700

1 "
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Plate I summarizes pertinent data relative to each of the alternative,,
discussed in the preceeding paragraphs. Tables I and 2 summarize signifi-
cant beneficial and adverse contributions of each alternative carried through

the final planning stage.

* 0

Selecting a Plan

The selection of the best plan of improvement for Leith Creek involved
the comparison of the various alternatives which met the formulation and
evaluation criteria outlined earlier. Consideration was given to environ-
mental effects, social well-being, the regional development and the national
economic development. During the selection process, all alternatives were
presented to the public at a public workshop held at the Scotland County
Courthouse on 20 November 1975. The transcript of the workshop and all
subsequent correspondence is presented for review in Appendix 2.

System of Accounts
The System of Accounts (S of A) is a display requirement of the Water

Resource Counci!, ''Principles and Standards'' and is an integral part of
the planning process. The System of Accounts displays all significant
beneficial and adverse contributions of each alternative carried through
the final planning stage and provides a useful tool to assist in the
selection process. The S of A also satisfies the display requirements . .
of Section 122, Public Law 91-611, River and Harbor and Flood Control Act
of 1970. Table 1 displays the breadth and detail of the assessment and
evaluation of all alternative plans. Table 2 summarizes Table 1 and
presents the crucial planning consideration underlying each alternative.
Table 2 is presented later in this report in the section entitled ''State-

ment of Findings".

The NED Plan
The Principles and Standards require the designation of National

Economic Development (NED) Plan. This plan is described as the plan which
best addresses the planning objectives in a way which maximizes net eco- S
nomic benefits. Basically, two structural types of channel improvement
were considered. Plans 1 and 2 recommended deepening and widening while
the remaining plans generally avoided deepening the existing channel.
In consideration of the above, two plans emerged as candidates for the
NED Plan. Of the deepening alternatives (Plan 1 and 2), Plan I resulted
in the greatest amount of excess benefits over costs. Of the non-
deepening alternatives (Plan 3-5), Plan 3 resulted in the greatest
amount of excess benefits over costs. However, in consideration of the
net amount of excess benefits, Plan 3 edged out Plan 1. Therefore, of
all plans considered, Plan 3 is the plan which best addresses the plan-
ning objectives while maximizing net economic benefits. Plan 3 is the
NED Plan. 4 0 0
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The EQ Plan
The Principles and Standards also require the designation of an

Environmental Quality Plan (EQ Plan). This plan is described as the plan
which will make the most significant contribution to preserving, maintain-
ing restoring, or enhancing cultural and natural resources. The exist- D 0
ing conditions of the creek weighed heavily in selecting an EQ Plan.
The existing channel bottom exhibits strong evidence of heavy siltation
in the past. Therefore, the alternatives of deepening versus not deep-
ening become a comparison of maintaining versus restoring natural re-
sources. Of all alternatives considered, the nonstructural alternative
was the best environmental alternative, but was not economically justi- 6 9
fied. Therefore, the major criteria in selecting an EQ Plan became the
amount of natural cover disturbed during construction and subsequent
maintenance. Plan I had the least disruptive effect of the deepening
alternatives considered and Plan 3 had the least disruptive effects of
the non-deepening alternatives. Plan 3 had slightly less disruptive
effects than Plan 1. By placing more emphasis on maintaining rather 0 a
than restoring cultural and natural resources, and in consideration of
the structural alternative with the greatest amount of net Environmental
benefits, Plan 3 edged Plan I and therefore, has been designated as the
EQ Plan.

SELECTING A PLAN

Plan selection is the designation of the most desirable alternative
based on results of this detailed study. This selection is also influenced
by the public response to the various plans of improvement. As discussed P 6
in the preceeding paragraphs, Plan 3 is the NED and the EQ plan. Plan 1,
however, had sufficient merits to be considered very strongly on both
accounts. Therefore, selection of a recommended plan was narrowed to " . "."-
Plans 1 and 3.

After careful consideration of all data presented in the preceeding -.
pages and subsequent appendixes and after careful review of the public
preferences expressed during the public workshop and subsequent corres-
pondence, Plan 3, in combination with the regulation of the residual
flood plain has been designated as the recommended plan.

The Selected Plan

The preceding section summarized plan formulation and identified the
plans with the best potential for resolving the problems and needs of the . -

study area. The following pages present a description of the best plan,
including its accomplishments and effects as well as its significant design, 0 0 *
construction, operation and maintenance aspects.

20

S..... . . . . . . ...-



PLAN DESCRIPTION

The most appropriate plan of improvement in the Leith Creek Basin .
is a combination structural and nonstructural plan. The structural 0
measures consist of the cleaning and widening of the existing channel
for a total distance of 1.97 miles and replacing two highway bridges,

- and relocating two water mains and one sewer line. Nonstructural
*. measures consist of passage, by the local sponsor, of regulatory mea-

sures to control the residual flood plain. The concept of designated --

floodways is recommended and designated floodways for both existing and 0

improved conditions are presented in Section E of Appendix 1 for guidance.

The main features of the recommended plan are as follows:

Widen and clean the existing channel a total distance of 1.97
miles. Bottom widths vary from 35 feet to 30 feet with side slopes of 2 0
horizontal to 1 vertical.

Remove and replace the existing McKay Street bridge. Replacement
structure should have a minimum low chord elevation of 196.4 feet msl
and sufficient opening to pass a flow of 1640 cfs.

Remove and replace the existing Carver Street bridge. Replacement
structure should have a minimum low member elevation of 201.0 feet msl
and have sufficient opening to pass a flow of 1570 cfs.

Acquisition of 20.72 acres of permanent right-of-way will be
required to implement the proposed plan.

Local sponsor is required to adopt and enforce land use measures . . . .
*. - to prevent the unwise and uneconomical development of the flood plain. -

Development of a Greenway Park is also part of the recommended
plan and will be discussed later in this report.

PLAN ACCOMPLISHMENTS

The major benefits that will result from the selected plan are the
reduction of existing and future damages to the urban areas of Laurinburg .. . .

and East Laurinburg, North Carolina. Construction of the selected plan
would produce flood damage reduction benefits for approximately 82 structures
located within the existing flood plain. Average annual benefits of $23,250
are estimated for the reduction of flood damages to existing structures. No 0
monetary benefits are claimed for reduction of damages to future development
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since the plan recommends regulation of the flood plain. Plan and profile
views for both existing conditions and improved conditions for various
frequency floods are presented in Section E of Appendix 1 for comparison -* •
of pre-project and post project conditions.

EFFECT OF THE PLAN ON ENVIRONMENT

The selected plan consists of widening the existing channel bottom to
widths ranging from 30 to 35 feet and deepening as much as two feet. This
plan would have beneficial environmental effects in that it recommends
the removal of trash, debris and large discarded articles from the creek
bottom and the removal of vegetation which, in places, clogs the channel
and collects floating debris and scum.

Adverse effects of the selected plan include the destruction of existing
bottom flora and invertebrates, loss of vegetation from one side of the
creek, and a temporary increase in turbidity and sediment load. Construction
of the proposed plan could also result in lowering of the surface water table
immediately adjacent to the creek.

Right-of-way clearing would result in the loss of 20.72 acres of vegeta-
tion. This cover loss would include shrubs and thickets (black willow, privet,
honeysuckle and greenbriar) and some trees (sweet gum, sycamore, black gum,
and a few pines and small oaks). The project area is a narrow strip which
is impinged upon from both sides by residential and commercial development, __.

and provides only marginal to moderate habitat for birds, squirrels, rabbits
and other small animals.

Studies by the North Carolina Wildlife Resources Commission show that
the amount of stream cover is the greatest single factor affecting fish *
populations in streams disturbed by flood control measures. Fish resources -

in the project area are limited to darters, daces, a few sunfish of minimal
size, and possibly small pickerel or largemouth bass at the lower project
limit. Since this plan derives its flood control benefits by widening and
deepening of the channel, cover could be reestablished along the edges of
the creek without affecting channel flow. *

Existing bottom flora and invertebrates will be removed as would be
expected with any channel modification plan. The sand and silt bottom should
gradually recolonize from flora and invertebrates above the project, but
will probably result in a less diverse population.

Erosion, turbidity and sedimentation would be increased during and after -
construction until vegetation is reestablished. Seeding with grass shall
be done on all cleared areas. This plan requires 34,700 cubic yards of
excavation and 19.2 acres of clearing. A small increase in sediment load
may occur during periods of high flows due to a slight increase in channel "'"'"
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velocit'es. Sediment impacts are not expected to occur downstream of the
project in the more valuable habitat. Immediately below the lower project
limit, the creek slows and widens to form a broad swamp with no defined
channel. This area acts as a filter. On days of high volume flows and
turbidity in the upper reaches of Leith Creek, clear water can be observed 0
in the lower swampy area.

The selected plan calls for deepening as much as two feet in the
extreme lower reach in order to obtain maximum capacity of the L & S Rail-
road culvert located at the downstream limit. The remaining reaches of
the 1.97 mile project generally follows the existing invert elevations S

and avoids deepening. In areas where excavation proceeds deeper than
more recently deposited sediment, a draining of wet soils is possible
i-imediately adjacent to the creek. Elevated fill areas and a slightly
< rwer channel bottom could result in better drained soils and fewer low-
land hardwoods in the reestablished cover.

The proposed plan can also be made compatible with local plans to
construct a park on the western bank between Carver Street and Caledonia
Road, by the construction of a greenway connecting existing park facilities
with proposed park facilities. In accordance with established Corps'
policy for recreation facilities at local flood protection projects, po-
tential flood control alternatives were formulated without regard to 0
rt2cration in order to avoid the influence of recreation on the formu-
lation of a project which must attain a benefit/cost ratio greater than
unity without regard to recreation. The inclusion of a greenway with a
bike and walking trail and periodically spaced picnic tables and park
benches is included as part of the recommended plan and will be discussed
later.

OTHER PLAN EFFECTS

Construction of a flood control project on Leith Creek will reduce
health hazards, particularly those created by the overflow of low lying
areas. Other intangible benefits include: the reduction of risk to human
life and limb and the peace of mind that goes therewith; reduced number
of traffic disruptions; and improved aesthetic quality.

DESIGN

The selected channel conveyance improvement plan for Leith Creek -
will pass an 8 year flood with zero damage to existing commercial and
residential structures.
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Material removed from the creek should be deposited parallel to the
creek bank on one side only. Maximum height of fill shall be four feet.
Disposal mounds shall be leveled, smoothed and seeded to grass.

Disposal materials shall be shaped to facilitate construction of a
greenway and bike trail adjacent to Leith Creek. Construction of the
greenway will begin at Church Street and extend to the upper project
limits at Gill Street, a total distance of 6,350 feet. The greenway
will include a four foot wide bituminous surfaced trail for biking and
walking and will also include periodically spaced picnic tables and
park benches. Two picnic sites have been located in the vicinity of
Carver Street behind a complex of low rent apartments and in the vicinity
of McKay Street near the elementary school and playground. Each picnic
site will contain two tables and one trash recepticle. Park benches
will be located at road crossings where picnic sites are not planned.

Beautification measures will receive full consideration during the
preparation of plans and specifications. In general, visibly disturbed

areas of all elements surrounding the project will be landscaped to
restore the naLural scenic beauty and to provide an attractive appear-
ance. Ornamental shrubbery will be planted in appropriate locations
to beautify the Greenway Park.

* S

CONSTRUCTION

Estimated time of construction for the selected plan of improvement
is less than one year. During construction, only the areas required for
construction and disposal of excavated materials shall be cleared. All
efforts shall be made to disturb as little natural cover as possible. Where .-

feasible, channel excavation shall be made from one bank only to avoid
disruptive effects to the opposite bank.

Ii nrde- to provide for abatement and control of any environmental
pollution ciriing from construction activities, the contractor and his
uubcnntractor, shall comply with all applicable Federal, state and local
laws and requlations concerning environmental pollution control and abate-

OPERATION AND MAINTENANCE

Operation and maintenance will be a non-Federal responsibility and S 0
will be accomplished in accordance with Federal regulations. No signifi-
cant problems are anticipated in connection with the operation and
maintenance of the selected plan.
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FLOODWAYS

The nonstructural portion of the selected plan of improvement
requires regulation of uses made of the residual flood plain. The con-
cept of designated floodways is recommended to allow optimum use of flood
plains without significantly increasing flood hazards. Under natural
conditions, a major flood would inundate the entire flood plain. The
floodwater in the channel and areas immediately adjacent to the channel
would normally be flowing swiftly, while the waters that cover the area
adjacent to high ground would be ponded or moving very slowly. If ob-
structive development were placed in the area normally occupied by the
swiftly flowing water, the obstruction would act as a dam, causing flood-
water to back up and reach significantly higher elevations. Placement
of development in the outer edges of the flood plain will cause dis-
placement of stored waters, but obstruction to flow would be minimal.
With the floodway concept an area, referred to as the "Floodway" is set
aside for unobstructed passage of flood flow. The area between the
floodway and the natural flood plain limits is referred to as the "Flood-wyFringe" . Complete filling of the floodway fringe will cause the idesign flood (usually a 100-year frequency flood) to rise about one

foot higher than it would under present conditions. This possible 0
future flood elevation is referred to as the "Flood Protection Eleva-
tion" which is designed to serve as a guide for development within the
floodway fringe areas. Homes and other damageable facilities should be
constructed above the flood protection elevation or provided equivalent
protection by flood proofing. Plates showing floodway boundaries and
floodway fringe areas (defined by the limits of the 100-year flood) .
for both pre-project and post-project conditions are contained in
Appendix 1 of this report.

Economics of Selected Plan

METHODOLOGY

The tangible economic justifications of the selected plan can be
ascertained by comparing average annual costs (including interests,
amortization, operation and maintenance) with an equIvalent averaqe
annual benefit which would be realized for the plan over a 50 year
period of analysis. The average annual benefits should equal or ex-
ceed the annual cost if the Federal Government is to contribute toward
the project. All costs and benefits presented in this section are
based on September 1976 prices and the prevailing Federal interest rate
of 6 3/8V was used to determine annual charges.
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COSTS

All cost estimates for the channel project include a 15 percent
contingency factor, and costs for engineering and design and supervision
based on cost experienced for similar projects. The following tabula-
tion summarized total first costs for the Flood Control feature. Non-
Federal cost estimates were obtained from the City of Laurinburg, local
sponsor for the Leith Creek project.

SUMMARY OF FIRST COSTS 0

FLOOD CONTROL

FEDERAL

Channel Excavation $43,400

Riprap 11,000
Land Clearing 11,500
Shaping and Seeding 7,900
Contingencies 9,000
Engineering & Design 25,000
Supervision and Administration 7,100

TOTAL FEDERAL FIRST COST $117,000

NON-FEDERAL

Land Cost 1,800

Bridge Replacement 50,500
Water Line Relocations 8,500
Sewer Relocations 3,200

TOTAL NON-FEDERAL FIRST COSTS $ 64,000 .

TOTAL FLOOD CONTROL FIRST COST $181,000

Recreational cost reflectonly those cost for recreational facilities
over and above flood control costs. The local sponsors have indicated S

a willingness to cost share on a 50-50 basis, all recreational cost which
fall within the cost limitations of Federal participation. Federal par-
ticipation is limited to 10 percent of the Federal cost for flood control . . .
without approval of higher authority. Operation and maintenance of the
facilities after completionwill be a local responsibility. The following
tabulation summarizes estimated first cost for recreation. •
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SUMMARY OF FIRST COST
RECREATI ON

Bituminous Trail $11,400
Picnic Tables 3,200
Park Benches 800 -

Trash Receptacles 800
Ornamental Shrubbery 2,000

TOTAL RECREATION FIRST COST $18,200

Federal Share $ 9,100
Local Share $ 9,100

The following summarized total first cost for a flood control and
recreation project on Leith Creek.

TOTAL FIRST COST-LEITH CREEK

Federal
Flood Control $101,OOO
Recreation 9,100
TOTAL FEDERAL FIRST COST $110,100

Non-Federal .
Flood Control $ 64,000
Recreation 9,100
TOTAL NON-FEDERAL FIRST COST $ 73,100

TOTAL PROJECT FIRST COST $183,200 --
S

Annual costs estimates are based on a 50 year period of analysis.
Interest during construction is not included since the period of con-
struction is estimated as being less than one year. Interest and
amortization charges are based on an interest rate of 6 3/8, percent.
The estimated cost of operation and maintenance is also included. S

SUIMARY OF ANNUAL COSTS

Annual Federal Costs
Flood Control $ 6,750
Recreation 600 •

TOTAL ANNUAL FEDERAL COSTS $ 7,350

Annual Non-Federal Costs
Flood Control $ 6,050

Recreation 1,100
TOTAL ANNUAL NON-FEDERAL COSTS -- 7,150 5

TOTAL ANNUAL COST-ENTIRE PROJECT $ 14,500
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BENEFITS

Estimates of monetary benefits are based on the September 1976 O
price leel. The great majority of the area protected by the plan of
improvement is currently developed in low cost housing with scattered
commercial and public properties. Computed flood control benefits are
based on existing development only. Benefits accrue due to the re-
duction of flood elevations to an estimated 65 residentiil and 17
commercial structures. Recreational benefits were deter;:,ined by com-
puting projected park usage based on projected visitation rates and
assigning a visitation day value to determine benefits. An estimated
visitation rate of 2,800 days annually and a visitation day value of
$0.93 were used in determining recreational benefits.

Average annual benefits are shown in the tabulation below for the 9
plan of improvement. Although intangible benefits and possibly, tan-
gible secondary beneiits may accrue to the national economy, only
tangible primary benefits are represented in the tabulation.

SUMMARY OF ANNUAL BENEFITS 0

Residential $11,900

Commercial 10,000
Public Properties 1,350

TOTAL ANNUAL FLOOD CONTROL BENEFITS $23,250 - '-

Recreational Benefits 2,600

TOTAL ANNUAL BENEFITS $25,850

p S

Average annual flood control benefits of $23,250 when compared to
annual flood control costs of $12,800 yields a benefit-to-cost ratio
of 1.81. Average annual recreational benefits of S2,600 when compared . -

to annual recreation costs of $1,700 yields a benefit-to-cost ratio of
1.53. Total annual benefits of $25,850 when compared to total annual
costs of $14,500 yields a project benefit-to-cost ratio of 1.78. 0 0

Division of Plan Responsibilities

As previously discussed, the ,dopt ion ,rmci ef lorcement o ).inj use
measures to prevent the unwi-,e and Uneconovii(..)l d, .,,lh)piwnt (f th(.
flood plain is a requirement o f the s lOctOd lnt o, ivpre.(.v('on' . The
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SUMMARY OF FIRST COST
RECREATION

Bituminous Trail $11,400
Picnic Tables 3,200 S
Park Benches 800
Trash Receptacles 800
Ornamental Shrubbery 2,000

TOTAL RECREATION FIRST COST $18,200

Federal Share $ 9,100
Local Share $ 9,100

The following summarized total first cost for a flood control and
recreation project on Leith Creek. 5

TOTAL FIRST COST-LEITH CREEK

Federal
Flood Control $117,000 0

Recreation 9,100
TOTAL FEDERAL FIRST COST $126,100

Non-Federal
Flood Control $ 64,000
Recreation 9,100 •

TOTAL NON-FEDERAL FIRST COST $ 73,100

TOTAL PROJECT FIRST COST $199,200

Annual costs estimates are based on a 50 year period of analysis. "
Interest during construction is not included since the period of con-
struction is estimated as being less than one year. Interest and
amortization charges are based on an interest rate of 6 3/8% percent.
The estimated cost of operation and maintenance is also included.

SLWARY OF ANNUAL COSTS

Annual Federal Costs
Flood Control $ 7,800
Recreation 600

TOTAL ANNUAL FEDERAL COSTS $ 8,400

Annual Non-Federal Costs
Flood Control $ 6,100
Recreation 1,100

TOTAL ANNUAL NON-FEDERAL COSTS $ 7,200

TOTAL ANNUAL COST-ENTIRE PROJECT $ 15,600

27

0 6 -0.00 0 0-0.



S

BENEFITS

Estimates of monetary benefits are based on the September 1976
price level. The great majority of the area protected by the plan of S
improvement is currently developed in low cost housing with scattered
commercial and public properties. Computed flood control benefits are
based on existing development only. Benefits accrue due to the re-
duction of flood elevations to an estimated 65 residential and 17
commercial structures. Recreational benefits were determined by com-
puting projected park usage based on projected visitation rates and I S
assigning a visitation day value to determine benefits. An estimated
visitation rate of 2,800 days annually and a visitation day value of
$0.93 were used in determining recreational benefits.

Average annual benefits are shown in the tabulation below for the
plan of improvement. Although intangible benefits and possibly, tan- •
gible secondary benefits may accrue to the national economy, only
tangible primary benefits are represented in the tabulation.

SUMMARY OF ANNUAL BENEFITS

Residential $11,900 •
Commercial 10,000
Public Properties 1,350

TOTAL ANNUAL FLOOD CONTROL BENEFITS $23,250

Recreational Benefits - 2,600 .

TOTAL ANNUAL BENEFITS $25,850

Average annual flood control benefits of $23,250 when compared to
annual flood control costs of $13,900 yields a benefit-to-cost ratio
of 1.61. Average annual recreational benefits of $2,600 when compared
to annual recreation costs of $1,700 yields a benefit-to-cost ratio of
1.53. Total annual benefits of $25,850 when compared to total annual
costs of $15,600 yields a project benefit-to-cost ratio of 1.66.

I S ]

Division of Plan Responsibilities
p S

As previously discussed, the adoption and enforcement of land use
measures to prevent the unwise and uneconomical development of the
flood plain is a requirement of the selected plan of improvement. The 9 P S
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responsibility for such measures is non-Federal, although technical ad-
vice is available and shall be furnished to the local sponsor by the
Charleston District. Designated floodways for both existing and improved
conditions are presented in Appendix I of this report. The division of
responsibilities for the Leith Creek Channel Conveyance Improvements is 0

discussed in the following paragraphs.

Legislative and administrative policies have established the basis
for Federal and non-Federal responsibilities in the construction and
operation and maintenance of continuing authority flood control pro-
jects of this type. These responsibilities include both the sharing S

of costs for construction and operation and maintenance of the project.
Other general non-Federal responsibilities, such as indemnifying the

United States and preventing encroachments upon project channels, are not
discussed but are set forth in the "Recommendations''.

COST APPORTIONMENT

Sharing of costs between Federal and non-Federal interests for the
Leith Creek project is based on the standard requirements established
as Federal policy for "local protection" works. Under this policy, 0

non-Federal interests are required to furnish all lands, easements and
rights-of-way required for project construction and proper project
maintenance. Non-Federal interests are also required to bear the
costs of modifications to all utilities and highway crossings required

for project construction. In addition, the local sponsor must operate . ..
and maintain the project after construction in accordance with Federal - 5
requirements. The Federal Government is responsible for all flood
control construction costs including costs incurred in performing in-
vestigations and designs and costs incurred for modifications to rail-
road crossings. Under the study authorization, Federal costs are limited
to $2 million except in special cases concerning natural disasters. - .
Non-Federal interests must pay all costs in excess of the Federal limi-
tation. As discussed previously, recreational cost for recreational
facilities on Leith Creek shall be apportioned on a 50-50 cost share
basts between cederal and non-cederal interest.

The following tabulation shows the apportionment of first costs
and annual operation and maintenance costs between Federal and non-
Federal interests, in accordance with the policies outlined above.
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COST APPORTIONMENT

ESTIMATED FIRST COST ANNUAL O&M COSTS

FEDERAL
Flood Control $117,000 0
Recreation 9,100 0 6

TOTAL FEDERAL $126,100 0

NON-FEDERAL
Flood Control $ 64,000 $1,800
Recreation 9,100 500

TOTAL NON-FEDERAL $ 73,100 $2,300

TOTAL $199,200 $2,300

FEDERAL RESPONSIBILITIES

The presently estimated Federal share of the total first cost of
the Leith Creek project is $126,100. The Federal Government is re-
sponsible for the preparation of plans and specifications and for 0
construction of the project.

NON-FEDERAL RESPONSIBILITIES

The presently estimated non-Federal share of the total first cost
of the proposed project is $73,100. In addition, the non-Federal in-
terests must operate and maintain the project at an estimated annual
cost of $2,300. The local sponsor r',ust also meet the local coopera-
tion requirements as outlined in the section entitled "Recommendations''.

300
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Plan Implementation

The o1 owin(; s t eps w i I ,. tikn subsequent to the subris,ior o

this report

Circulation of a Negative Declaration of Environmental Effects to

all interested agencies and individuals. If comments on the Negative 0

Declaration reveal significant adverse environmental effects or if

sufficient public opposition is indicated an Environmental Impact State-

ment will be prepared and circulated.

Review of this report by the South Atlantic Division Office in At-
lanta, Georgia, and the Office of the Chief of Engineers in Washington, 0

D. C. The South Atlantic Division Engineer may delegate authority to

the Charleston District Engineer to commence work on Plans and Speci-

fications pendin approval by the Chief of Engineers.

Formal review and comment by the Governor of North Carolina.

Authorization by the Chief of Engineers for project construction.

Notification of project authorization sent to Congressional dele-

gation. (Effective date of project authorization is date Congressional

delegation is notified)

Funds for post authorization studies and construction requested frr,

and allotted by the Chief of Engineers.

Preparation of plans and specifications including pre-construction

surveys, materials investigations and detailed engineering cost esti-
-a tes. 0

Local sponsor m:eets non-Federal requ i rements.

Aqreement with sponsor processed and signed. (Agreement riust be

consistant with requirements of Section 221 of Public Law 91-611, FlW,)J
0 Control Act of 1970.) 0

Project advertised for bids.

Cont ract awarded.

Project cons tru t ion cofpl,.t-d and pro .ect tur!ned over t local I

sponsors who assume r.spor-,i i t for operat ion and ma i n t ,,nance.

It is nrot possible, to accui<rtelv e timate a ,chedule r th(' aho)v"

St (-ps O e of .,-Jri s1 1., ii; 1 1 " '" 'til oT. v, - . HiI,- .. . .

,ver, the fiel lowinI ti: ,b i ivt- h~v- ben estahl J o . , v1 Lie
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of Engineers followinq completion of the Feasibility Study by the

Reporting Officer and preparation of this Detailed Project Report.

a) Review of Detailed Project Report by

Division Engineer 2 Months

b) Review of Detailed Project Report by

the Office, Chief of Engineers 2 Months

c) Completion of Project Construction

(Including Plans and Specifications

After Project Approval) 18 Months

Views of Non-Federal Interests •

The considered plans of improvement were coordinated with various 0
state, local and non-governmental interests. Coordination was also made

in the form of a public workshop held in Laurinburg on 20 November 1975.
Statements by those interests are contained in Appendix 2. In addition
a complete transcript of the public workshop is also presented.

Review by Other Federal Agencies

Letter, and comments received from other Federal agencies are

cr)ntnined in Appendix 2.
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Summary

Leith Creek is located in Scotland County, in the upper coastal
plains section of North Carolina. The watershed consists of a total .-

area of 13.24 square miles above the confluence of Leith Creek and
Little Creek immediately downstream of the city limits of Laurinburg.

The main flood problems associated with Leith Creek are located
within the city limits of Laurinburg and East Laurinburg. An estimated
65 residential and commercial structures are located within the flood
plain in additioon to a school, school lunchroom, gymnasium and several
public parks. Estimated annual flood damages for existing conditions

are $26,550.

Several techniques were considered for alleviating flood problems.
A site was not available for reservoir construction and levees were
determined to be ineffective due to numerous road crossings. Channel
conveyance improvements were found to be the most feasible structural
method of flood control on Leith Creek. Nonstructural measures were

studied in depthbut were found to be impractical for alleviating
existing damages. Regulation of the flood plain, however, was deter-
mined to be an effective method of controlling future development
damage.

The selected plan of improvement consists of a combination of

structural and nonstructural alternatives. Structural measures re-
commended consist of 1.97 miles of channel conveyance improvement
including replacement of two highway bridges, and relocation of three
utility crossings. Nonstructural measures recommended include the
adoption and enforcement by the local sponsor of regulatory measures to

control future development of the flood plain.

Recreational facilities included as part of the recommended plan
include a greenway park with bike and walking trail and picnic facilities.
The greenway will connect existing and proposed parks.

The estimated first cost of the channel improvements and recreational

facilities on Leith Creek is $199,200 and the annual charges, $15,600.
Annual benefits are estimated to be $25,850 yielding a benefit to cost

ratio of 1.66.

Results of this detailed study indicate that Federal assistance is
warranted to alleviate existing and potential flood hazards on Leith
Creek. The proposed plan is economically justified and is the plan

preferred by the majority of the local people.
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Statement Of Findings

The documents concerning the proposed action and the stated views
of other interested agencies and concerned public have been reviewed

and evaluated, in light of the overall public interest, relative to
the various practicable alternatives in providing the needed flood con-

trol protection in the vicinity of Leith Creek. The possible conse- S S

quences of these alternatives have been studied according to environmental,

social well-being, and economic effects, including regional and national
development and engineering feasibility. In evaluation, the following

points were considered pertinent:

The project will provide an adequate deqree of flood protection 0 S

for the affected areas of the cities of Laurinburg and East Laurinburg.

The selected plan qualified as the EQ and NED plan and has strong
local support.

Care was taken in the design of the project to minimize adverse S S

environmental effects, and to mitigate, where possible, for those ad-

verse environmental effects which could not be avoided. The selected

project produces net environmental gains for the project area.

The project is sized at the optimum economic capacity, is func-
tionally adequate and economically justified. S .

Recreational aspects of the project are economically justified
and are desired by the local people. Local sponsors have indicated
a willingness to cost share the recreational cost.

In addition to the above, the following table summarizes signifi- •

cant impacts of alternative plans and is considered pertinent to the

selection and evaluation of the selected plan.

The proposed action, as developed in the "Formulating a Plan"

and "The Selected Plan" sections, is based on thorough analysis and
evaluation of various practicable alternative courses of action for S S

achieving the stated objective. The selected plan is consonant with
national policy, statutes, and administrative directives, and the total
public interest should best be served by implementation of the selected
plan.

3 4
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Recommendations

It is recommended that a Federal project be approved under author-

ity of Section 205 of the 1948 Flood Control Act, as amended, and as

described in this report, with such modifications as in the discretion

of the Chief of Engineers may be deemed advisable. Construction of the

project is recommended provided local interests agree to the following:

a. Provide without cost to the United States all lands, easements,

and rights-of-way, including suitable borrow and disposal areas as deter-

mined by the Chief of Engineers, necessary for project construction;

b. Accomplish without cost to the United States all alterations

and relocations of buildings, transportation facilities, storm drains,
utilities, and other structures and improvements made necessary by the

construction, excluding railroad bridges, approaches and facilities;

c. Hold and save the United States free from damages due to con-

struction, operation and maintenance of the project, provided damages

are not due to the fault or negligence of the United States or its
contractors;

d. Maintain and operate the works after completion in accordance

with regulations prescribed by the Secretary of the Army;

e. Prescribe and enforce regulations to prevent obstruction or

encroachment on channels and other flood control works which would re-
duce their flood carrying capacity or hinder maintenance and operation,

and control development in the project area to prevent an undue increase

in flood damage potential;

f. At least annually; inform affected areas that the channel im- 5

proveiient will not provide complete flood protection;

g. Publicize flood plain information in the areas concerned and

provide this information to zoning and other regulatory agencies for

their guidance and leadership in preventing unwise future development
in the floodplain and in adopting such regulations as may be necessary S

to insure compatibility between future development and protection levels
provided by the project; and

h. Provide 50' of project cost allocated to the recreation portion

of the recommended project in accordance to established Federal policy.

HARRY S. WILSON, JR.

Colonel, Corps of Engineers
District Engineer
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SECTIO!i 

THE STUDY AND REPORT

1. Background information concerning the authorization of this study
and a description of the nature of the study is presented here as a
useful introduction to the contents and findings of this report.

Purpose and Authority

2. The purpose of this study, the results of which are presented in
this technical appendix, is to investigate problems in the Leith Creek
Basin, and to develop the most suitable plan that would solve these .
problems. Principle and Standard for Planning Water and Related Land
Resources as published in the Federal Register, Volume 38, Part III
dated 10 September 1973 and as further explained subsequent Engineering
Regulations were implemented during the course of the study. Considera-
tion was also given to Section 73 of the Water Resources Development
Act of 1974 (P.L. 93-251) in developing nonstructural alternatives to
prevent or reduce flood damages. 5

3. The study and report are in compliance with Section 205 of the
Flood Control Act of 1948 as amended by the Water Resources Development
Acts of 1974 and 1976. The referenced act provide authority to the
Chief of Engineers to construct small flood control projects that have
not been specifically authorized by Congress. Each project must be 0
complete within itself and economically justified. In addition, the
project is limited to Federal cost of not more than $2 million except
for projects in areas which have been declared to be major disaster
areas, pursuant to the Disaster Relief Act of 1966 or the Disaster
Relief Act of 1970, in the 5 year period preceeding the date the Chief
of Engineers deems such work advisable. In such cases, Section 61 of 0
the Water Resources Development Act of 1974 (P.L. 93-251), as amended by
Section 133, P.L. 94-587, amends the aforementioned authority in that
Federal participation can be increased from $2 million to $3 million.
Federal cost limitation includes all project costs for investigations,

* inspections, engineering, preparation of plans and specifications,
supervision and administration and construction.

Appendix I
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Scope of the Study

4. A project planned and constructed under Section 205 is designed
to provide the same complete project, the same adequate degree of pro-
tection and the same environmentally compatible project as would be
provided under specific Congressional authorization. Flood control 0
projects under Section 205 are not limited to any specific flood con-
trol alternative and the objective of reducing flood damage may be
accomplished by either taking measures to modify the flood or modify
human and property susceptibility to flood damages. Flood control
projects under Section 205 may also include features for other water
resources purposes, provided local interest indicate the need as well p 0
as their willingness and ability to contribute that portion of project
cost related to purposes other than flood control.

5. The studies in this report are for that portion of the Leith Creek
Basin which affect the cities of Laurinburg and East Laurinburg, North
Carolina. Studies were concentrated on flood problems and the potential I S
flood control alternatives, all reasonable alternative plans to solve
the areas flood problems were considered and several plans were studied
in some detail, including cost and benefit analysis and environmental
impact. The selection of the most feasible plan was made after consider-
ing all factors, including those expressed by concerned agencies and
local interests. The studies for various alternatives were made in
sufficient detail to permit plan selection.

Study Participants and Coordination "

6. The Charleston District, Corps of Engineers had the principal re-
sponsibility for conducting and coordinating the study and the plan
formulation, consolidating all available information and preparing the
report and environmental assessments. The study was initiated at the
request of the City of Laurinburg, North Carolina which cooperated
throughout the entire study process. S

7. The studies and investigations were coordinated with various
Federal, state and local agencies. Comments received from these
agencies are presented in Appendix 2. Th- recommended project was
further coordinated pursuant to Section 404 of the Federal Water
Pollution Control Act Amendments of 1972 (PL 92-500, 86 Stat. 816).
A copy of the public notice is enclosed in Appendix 2.

Appendix 1
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8. A public workshop was held on 20 November 1975 to afford local
interests the opportunity to express their ideas and to participate in
the formulation of the best project alternate to meet national and
community needs. The transcript of this workshop and subsequent corre-
spondence is presented for review in Appendix 2 of this report. 0

The Report

9. The organizat on irid fV)rrat of this report is in compliance with S

instructions cunr ained in ER 1105-2-402 and ER 1105-2-403. This report
has been arranqeLd into a roin report and two appendixes.

10. The main ipi t K, a nontechnical presentation of the feasibility
studies for flood and a'-sociated water resources problems within the

Leith Creek Basin. It i the basic document that presents a broad view S
of the overall study fu)r the benefit of both general and technical readers.
Included in the report are a description of the study area; the problems

being expericnced and the need for protective measures; formulation of

the most suitable plan for meeting the need; a summary of the project
economics indicating the benefits, costs and justification; the division
of plan responsibilities; and recommendations for implementing the S

selected plan.

IH. Appendix I is a technical report following the same general outline as
the formulation and evaluation part of the main report, but in greater de-
tail for the technical reviewer. Development of the problems and solu-

tions are presented in the same order as the main report. 0

12. Appendix 2 contains all pertinent correspondence and a transcript
of the Public Workshop held in the Scotland County Courthouse on

20 November 1975.

13. Appendix 3 contains a reference list for coordination as required S
by Section 404 of Public Law 92-500.

Appendix 1
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Prior Studies and Reports

13. The Charleston District, Corps of Engineers, prepared a reconnaissance
report on Leith Creek dated 11 July 1972 which recommended that a detailed
study be made under Section 205 of the 1948 Flood Control Act, as amended.
No other reports have been prepared. The City of Laurinburg, however, has
applied to the flood insurance program and flood insurance is currently
available. A flood insurance study is scheduled to commence du-ing Fibcal 5
Year 1977.

Appendix 1I0
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SECTION B

RESOURCES AND ECONOMY
OF THE STUDY AREA

1. A general understanding of the resources, development, and economy of

the study area is helpful in identifying the problems and needs of the area
and in selecting the appropriate solutions. The following pages discuss 0

the environmental, natural, and human resources of the area as well as its
development and economy.
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Environmental Setting
And Natural Resources

2. The Leith Creek watershed is located in Scotland County in the upper
coastal plains section of North Carolina. The watershed consists of a
total area of 13.24 square miles above its confluence with Little Creek
below the city limits of Laurinburg. For the purpose of this study, the 0
study reach limits were established as U. S. 74 Bypass, downstream and
U. S. 15-401 Bypass upstream, a total reach length of 3.23 miles (see
illustration). Portions of this reach lie within the city limits of
Laurinburg and East Laurinburg, North Carolina.

3. The lower portion of the study area from U. S. 74 Bypass to the 0
Laurinburg and Southern Railroad upstream from State Road 1645 is wooded
swamp, characterized by backwater, poorly defined channels and lush
vegetation. This low area provides excellent habitat for waterfowl,
reptiles, amphibians and mammals common to swamps. Cypress, black gum
and some tupelo gum are the dominant tree types. Redbreast sunfish, -

redfin pickerel and largemouth bass are reported, in spite of residual 40

pollution from Laurinburg. Wood ducks, woodcock, hawks, owls and various
songbirds are seasonally present.

4. From State Road 1645 to E. Church Street, there is a change to a
better defined channel. Tree types change from cypress and black gum
to less water tolerant species of sweet gum, sycamore and a few pines. S
Black willow, privet, smilax and various shrubs and grasses grow to the
waters edge and extend well over the creek. Aquatic vegetation is estab-
lished on much of the creek's bottom.

5. From E. Church Street to Gill Street, the change to better drained
soils and a more sharply defined channel continues. Above Gill Street 1 0
more pine, appear along with sweet gum, sycamore, tulip poplar, and some
oak. Land adjacent to the creek is more characteristic of forests,
numerous trees having diameters of 24 inches or greater. Habitat is
suitable for beaver, squirrels, rabbits, racoons and other small mammals.
The area provides habitat for wood ducks, woodcock, songbirds and screech
owls. Fishery habitat supports darters, daces and possibly a few sunfish, 1 5

Appendix I
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NATURAL RESOURCES*

II. Scotland County is mainly agricultural in nature with comparativel! y
short, mild winters ind long, hot summers wh ich permit a wide ranqt, ir
types of farming and choice of crops. Cotton is the principal JI , .
wi th other import-3nt farm crops cons ist inq of corn, tobaccn, t t ..

and small grain. Beef cattle and poultry are also important t rs 1 "

12. The soils of Scotland County are acid and strongly leached. Excen.s
for a few wet soils where water has retarded oxidation, their organis .
content is low. The soils under native forest are low in calcium, raqrc:
and potassium because they have a low capacity to store these bases. Th;' .-
seven percent of the acreage is droughty sand, 10 percent somewhat drouq',t.
loamy sand, 10 percent wet alluvial land and swamp, 10 percent wet soils i,
Carolina bays, 13 percent wet upland soils, 11 percent well-drained, s I r'
upland soils and 9 percent well-drained, nearly upland soils.

13. Soils within the flood plain of Leith Creek study reach are classi it.'

by the Soil Conservation Service as alluvial land, wet in the upper port ir:
of the study area and as swamp in the lower portion.

0
14 . Alluvial land, wet, as described by the Soil Conservation Service,
consists of soi Is that are variable in texture and are poorly drained or .
very poorly drained. The surface layer is grayish or black sand, loamy
sand, or silt. Characteristically, it is high in organic matter content.
The texture of the underlying sediments ranges from coarse loamy to fine
loamy, but is predominantly coarse loamy. In many places strata of co.r,,
sand and gravel are within 40 inches of the surface. Generally, strea.
channels are not well defined and most of the areas are flooded fretueri, I
each year.

15. The second classification, swamp, is described as consisting of very
poorly drained soils that are variable in texture. Stream channels are
poorly defined in these areas and the soils are frequently flooded for log
periods.

Source: Soil Survey, Scotland County, North Carolina, United States, Den' -"
ment of Agriculture, Soil Conservation Service. 0
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Human Resources

16. Detailed informWLion concerning human resources is very limited ,, r

.lely that area within the drainage boundaries of Le th Creek IftW ' , •

even more I imi ted for the valley floor area of Lei th Creek: howevt ,

ucih information available for Scot land County, which includes the City of

Laurinburg, the primary economic center of the study atea. The entire

.. tershed of Lei th Creek is situated wit thin the geoqr,phical I I it of

Scot land County, therefore, past , present and f u tire t rends" fr t he c)urn t y
-ire considered indicative of the study area.

POPULATION CHARACTERISTICS

17. Scot land County has for the past three decades rea Ii zed a low i ncre 
11 total population. As the fol lowifg tabulation shows, the county s pop-
lation has increased fron about 23,000 in 1940 to almost 27,000 ,, 19,0,

.,n;ich represents a compound growth rate o 0.5 percent per year. Durin(

")t. same 30 year period, population in North Carolina grew frorr 3.6 raill -

5.I million persons, or at a compound growth rate of approximately 1.25 .

tn .

Year County Population

1940 23,232
i950 26,336
1960 25,183
1970 26,929

Source of the above information is the U. S. Bureau of Census.

17. The historical population growth pattern in Scotland County, as it

relates to the rural-to-urban movement, indicates a constant growth in

urban population and an up and down pattern for non-urban population. All

urban population is located within the city limits of Laurinburg. The

accompanying tabulation, based on census information, i1lu'trat h, !l tha

histor i cal populat ion growt h in r r,) I areas of Scot land County i rc reas kl *
1rom 17,547 in 1940 to 18,070 in 1970 or 2.9 percent, w hi Ie popu la3 -r

in utrban areas increased 55.8 pe(:ent during th is per iod Iton c r, to

8,859.
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Area 1940 1950 1960 1970

Urban area

Laurinburg 5,685 7,134 8,242 8,859

Rural area 17,547 19,202 16,941 18,070

Total 23,232 26,336 25,183 26,929

i _

19. Population in the flood plain of Leith Creek is mainly concentrated
in the City of Laurinburg which constitutes approximately 32 percent of the
county's population. The county population is anticipated to increase from
26,929 in 1970 to an estimated 46,000 in the year 2020 which represents an
annual rate of increase of approximately 1.0625 percent.

20. Selected statistics on population characteristics of the City of Laurin-
burg and Scotland County are compared with those of the state as a whole in
Table B-l. All data in this tabulation is based on 1970 census data.

S 0

" i
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Table B-I. Population Characteristics of
Laurinburg, Scotland County and North Carolina

Characteristic City of Laurinburg Scotland County No. Carolina 0 0

Popuat ion

Number 8,859 26,929 5,082,059
Percent increase, 1960-70 7.53 6.9°< 11.5

Age distribution
Under 18 34.2, 38.3 34.6

18-64 57.62 54.8V 57.2
65 or older 8.22" 6.92' 8.1
male, 18 yrs. & older 44.32 46.12 47.9

S S

Households
Number 2,533 7,387 1,509,564

Percent increase, 1960-70 12.5% 22.6 25.3
Pers'-)ns Per Household 3.20 3.53 3.24

Edjcation (over 25)
med in school yrs. completed 10.0 9.6 10.6 S

oe:--ent completed 4 yrs.
gh school or greater 33.8"' 32.6/

E'I !lymen t

Noq-worker - worker ratio 1.37 1.45 1.34

in mfg. industry ---- 42.0k 35.5

in white collar occupation ---- 34.2, 38.6,

qovernoent workers ---- 10. 1 13.2,

MdI an for familes $6,993 $7,030 57,774

lamilies w/income over 
41

31! 5.0ooo 9.8-' 8.6, 11.5

lai I ies ,.,w/income
rDo.er ty level 24.9 23.8; 16.3
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21. The pi ced inq table shows that the rate of novt>J1t ir

Ci Ly ut Lau!inburg and Scotland County is below the ,.tate av-rr.
table also shows that this medium family income 'or the city 0 1(

imlI below the state average and the percent of fam i t-, .i ''

below poverty level is much higher than the state ~rrg

MAJOR SKILLS AND OCCUPATIONS

2 2. Piton employed civilian workers by oecupatioral qi,;up 1, a,
fram ,he 1970 Census of Population,. TablIe B -2 is a su mria rv ', i !
the l e a i I ed censs breakdown of the emplIoyed labor t .rc- LU 1
group far Scat lanid County. The table shows that the.o v

.tarkers, %,ere uperatives, except transportation: about 2,7CCj ~
out of a total at 10,2L4 3 were so classified in 1970. C r af ts>n0
men, and clerical workers were the second and third l,)rqe,,t ni
conntalning 13.14 and 11.8 percent respectively.

Table B-2. Dis t r ibu t ion of EmplIoyed Pe rson., by 0cc. ipa t i cror
Group for Scotland County, 19_/_0

Occupat ion Persons employed F01st '
(16 yrs. E. older)

(Thousands)

'rc, ionol1 , Tec hn Ic al .

*Non- fa rn Manaje rs F Adm in is tra tors 0. 7
* Sales, Worker,, 0.5 0

ClecricalI Worker, 1.2 I
Craftsmen, Foremen F. Related 1.~4  13.

Oneratives. Except Transportation 2.7
ran--()nrtaition Equipmqent Operatives .3

N, or.-,Or L aboretrs .5 L~

* n-iv-ite Hons hold Wor kers .5
armi Workers, .5 --

7 oI Empl1oryedl 1 0 .2

&i p tr lped f i m 1970 Census, at Population, General., K. l r i

C ha r al- t er i -, t i r

2 0iO thfe total 10,2143 workers accounted for inr t n- V

10r fl fer f-emalIe . The larges;t occupal ional qr-u

s p t except t ranspFortat ion whirh cc,,rT



I- wker . ti( ,tLonro and thi t d largest occupat iona I cit cqorre i lJ-

We ore c lef iCl a Ieritke i a ind p ro fess i ona I , Ite chn ica Iwo rke rs, vi ii
ruto r 20.5 a nd 14.0 percent, respectivelIy.

4 r in 9 t he pr c -ad bet neen 1960 and 1 970, employmen t i n Scot I arid
n( inreased by 2205 wor-kers o)r 27. 4 percent .There was, a bsatiI

r ri) i iri cutIa 'ertlated em1p loyment., bUt increase', in maia i,
on ri car i ns and ptiP i Liat i I te,, and se rv ice emplo ymnen t gjrcat i J

o,, in iqricul tural employment. Approximately L42 per-cent of ai I P'
pydin, 1970 were employed by mnanuf actur ing concerns,. Table 13-3 .

<pa I ~ilbet-inn 1 960 and 1970 employment trends.

Tibl Bc-3. Emlp loyment Trends, in
Scot lanid County , North Ca rol ma 1960- 1970

Numer ical1 Cha-nqc 1 (i

Intu stry Division 1960 1970 196o-1970 ?r:r-mt,

ll!ry ,

1,172 5314 (-)638 (~514

0 8 8 800
3 12 392 802

2,905 14 ,305 1,640048.
W 98 217 19 9

PublIi c
25 323 198 .
25 2146 121 4, 0

j: vnt, .in I

1141 2 12 71 0
1.656 2,5)08 952 '

L 1 47 22 1 71, rn 3
* po ed (1960 On) I v 1 17 1- (I? -7

r) 1

3SONAL INCOME

6. 1 Ir tl' L -1dI yf'. 1969), Irh h. I t o0f te ftAMil i i,

IS ,wt t1hari 17,0, inniii ly. h, tlt

i hi o ir~ 1 r 23. )(,rc(irt recfcivcoihr i.

I ~t i rQ ili is (8.0 whi h)rFt viiI it,'

*~'b t B-4 I 1" . thi Ilrb (J' 1i, tIrt va- 9 9

190*



Table B-14. Income in 1969 of Families and

Unrelated Individualsl/14 Years Old and Over,.4

T I Faim il I s 6,378

! , 720S, c , s?,qt9 398

10 t • 578
! 4 ,C:543

469
466
501
526

A 9369
1,259

424
125

$7,029

* ' r , In, S7,881

F/ P," ..:' ,: i l: or wi th non-relatives only

2 v6. hep c,ip Il rLome of all persons in Scotland County for
a.S2,033. The Iota! number of persons in poverty was 7,793 (29.h

p,rcent of all Ien o) and the "near poor'' persons wi th income l e
n 5 rcnt ol pnverty totaled 9,519 (36.4 percent of all pe

Development and Economy

S . i I , t, ] l:, , d i c u -L X, o p e c t e d q i o w1 h iH r .1t I 1

p]n 1 ' I , , r, i c d v I. ,l(op) en t of tI hp ,.K ' 1r.
a I, e iI- reia'", .C !u :{, . Ph '',p;; ;pl~r ]e, .' ftareact.- 0 t!. [. ",

: oh-  
i i , c ,ri,, i (fi-cr ,d to he eeral l I ,

f p i , ,, nI and I t I t a e C ,'

41 0 0 0 0 0 0 0



28. The principal economic center of Scotland County is the City of
Laurinburg which serves as the county seat and as the major commercial
retail center for the county. The City of East Laurinbura adjoins

Laurinburq to form the urban center of Scotland County. Although 0.
intensive urbanization is not expected, significant increase in popu-lation uan be anticipated as new industries move into the area. Suh- u b "

urban deve Iopren t i s expected to f uIf ill hous ing needs of the f u ture
w orking torce. "

PROJECTED POPULATION, EMPLOYMENT AND INCOME

29. As shown in the Region IV Population Projections published by the
South Atlantic Division, U. S. Army Corps of Engineers, the population 0 0

o-f Scotland County is expected to increase from 26,929 in 1970 to
46,000 by the year 2020. This represents a compound growth rate of
1.06 percent per year as compared to a predicted compound growth rate
of- 1.25 percent per year for the State of North Carolina. Historical
population figures for the period between 1940 and 1970 indicated a
compound growth rate of 0.5 percent for Scotland County. Population U
projections for Scotland County and the State of North Carolina are
-,hown in the tabulation below and on Plate B-2.

Population Trends

1970 1980 1990 2000 2010 2020

I. ,r land County 26,929 29,500 33,500 38,500 42,500 46,000

North Carolina 5,082,059 5,703,900 6,419,300 7,302,800 8,333,200 9,535,800

30. The level of civilian employment depends upon the number of
civilians in the labor force who are successful in finding work.
Since employment projections for Scotland County are not available,
employment projections presented in this report represent the employ-
mwn!/popul,-ition ratio as projected in the 1972 Series E, OBERS Projec-
ti(.ns muliplied by projected county population. Scotland County
Oros" 1a) Pnrt on of Ihe Pee Dee Water Resource Subarea numbered 0304
..shich was used in formulating employment projections. The following
tabu o i hows employment trends for Scotland County.

Employment Trends

1970 1980 1990 ?000 2020

6, 4( 2) 5 329 500 4, O "000 """

rit i,) 41 . C5 45 f

To l E l mr rtl i ,J"7 13,215 15,075 17,710 20.10

Appertdix I
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31. Future income extimates for Scotland County are based on 1972
Series E, OBERS Projections. Since income projections are not avail-
able specifically for Scotland County, projections for the Pee Dee

Water Resource Subarea numbered 0304 were used and are considered I

indicative of Scotland County. The following tabulation shows projected
per capita income for Scotland County and for North Carolina. Infor-
mation presented in the following tabulation is based on 1967 dollars.

Income Trends

1970 198- 1990 2000 2020

Scotland County

Per capita income (1967$) 2,849 3,900 5,200 7,000 l1,600

Per capita income relative (U.S.=1.00) .82 .83 .85 .86 .88

North Carolina

Per capita income (1967$) 2,842 3,900 5,100 6,900 l1,50C

Per capita income relative (U.S.=1.00) .82 .83 .84 .85 .87

RECREATIONAL AREAS

32. A total of approximately 42 acres are currently available to the
citizens of Laurinburg for recreational purposes. These facilities
include several neighborhood parks, the American Legion and Little

League Ball Parks and the Jaycee Community Park located in the upper
portion of the Leith Creek study reach.

33. In addition to existing recreational facilities, the City of
Laurinburq has proposed development of the "Lincoln Heights Neighbor-
hood Development Program" on the left bank of Leith Creek (facing
downstream) between the Carver Street and Caledonia Road crossings.
Included in the master plan of development are four tennis courts,
two baseball diamonds, two basketball courts, picnic areas and walking 5

trails. Adequate parking would be provided for recreational users.

Appendi,
B-1 -

' •' -.. ... ... .. .J...:...... .... ......................... "



DESCRIPTIVE PUBLICATIONS

34. The U. S. Geological Survey has mapped the Leith Creek Basin, and
'-1/2 minute quadrangle sheets are available with horizontal scale of
1:24,000. Contour intervals for theEl maps are 10 feet. A.S.C.S.
acrial photographs with a scale of one inch equal to 400 feet were also
med 'o study physical features and cultural development of the basin.

5. In additio' tu the above, field reconnaissances were used to
3cquaint the planner with the terrain, with changes in cultural develop-
r ent not shown on maps and photographs, with flooding problems and with

detailed field study needs. Ensuing engineering surveys provided data
)n creek profiles, on channel obstruction, constructions and roughness,
on stream and valley cross sections and on types of soi Is. Levels were

run to damageable properties and appraisals of property values were

made for use in calculating average annual damages.

-' g
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SECTION C

I 0

PROBLEMS AND NEEDS

1. This section discusses the problems and needs to which the study

addresses itself. It discusses stream characteristics and flood problems

including storm characteristics, streamflows, hydrologic analysis, areas

subject to flooding, and historical and monetary damages as they relate

to the Leith Creek Basin. Additional coverage, as related to specific
areas where improvements are to be recommended, will be given in sub-

sequent sections.

Status of Existing Plans and Improvements

2. There are no existing or pending projects beinq considered on Leith

Creek by city, county, state or other Federal aqencies. The City of 0
Laurinburg, however, has applied to the Flood Insurance program and

flood insurance is currently available. A flood insurance study is

scheduled to begin during Fiscal Year 1977.
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Flood Problems "

* 0

WATERSHED DESCRIPTION

3. The Leith Creek watershed is located entirely within the limits of
Scotland County in the upper Coastal Plains region of North Carolina.
The creek originates in an agricultural area northwest of the City of
Laurinburg. From its source, the creek flows in a southeastwardly
direction through the city to its confluence with Little Creek approxi-
mately 1.6 miles outside the city boundary. As it flows through
Laurinburg, it forms a portion of the political boundary between the
cities of Laurinburg and East Laurinburg. After its junction with Little 0
Creek, flows from Leith Creek change to a southernly direction. They
continue in this direction to Bridge Creek and then to the Little Pee
Dee River just above McKays bridge, a distance of about 13 miles. This
is approximately 4 miles above Little Rock, South Carolina. A map of
the Leith Creek watershed is shown on Plate C-l.

4. Visual inspection of the creek indicates that little effort has
been made to maintain the channel. With the exception of developed
areas and park areas, considerable amounts of vegetation and debris
restrict the effectiveness of the natural channel and overflow areas.
In addition, several stream crossings have been constructed with culvert
invert elevations above the natural stream gradient which has created a 0 S
siltation problem and further reduced the effectiveness of the natural
channel.

TOPOGRAPHY 0 S

5. The topography of Leith Creek Basin is typical of the coastal plains
of North and South Carolina %,hich is gently slopinq. Elevations in the
upper watershed are 270 to 280 feet above mean sea levl and gradually
decrease to aLut 200 to 220 feet at its junction with Little Creek neir *
the WEWO Radio Tower. Slopes of the natural stream bottom averaqes about
six feet per mi e.
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9. A rainfall frequency atlas of the United States was prepared by the

U.S. Weather Bureau (Now NOAA) in 1961. This data was published as
Technical Paper No. 40. Rainfall-frequency data for the Laurinburg area
for durations from 1 to 24 hours and frequencies from 2 to 100 years are

shown in Table C-3. ' S

Table C-3

Rainfa Il-Frequency-Duration

Duration in Hours

1 2 3 6 12 24

Frequency Rainfall in Inches
(Years)

2 1.8 2.1 2.4 2.8 3.3 3.8
5 2.3 2.7 3.1 3.6 4.3 4.9
10 2 7 3.2 3.5 4.2 5.0 5.7
25 3.1 3.6 4.1 4.4 5.6 6.5
50 3.4 4.1 4.5 5.3 6.3 7.4 0

100 3.7 4.6 5.0 6.1 7.2 8.2

Source: Weather Bureau (NOAA) Technical Paper No. 40, U.S. Department
of Commerce, May 1961 entitled "Rainfall Frequency Atlas of
the United States for Durations of 30 minutes to 24 hours and
Return Periods from 1 to 100 years".

10. A brief description of a few of the more severe storms to have occurred
in or near the Laurinburg area are discussed in the following paragraphs.

a. September 1928 Storm. The heavy rainfall associated with this storm S
was caused by a tropical hut-icane which passed over central North Carolina
on September 19th. The center of the storm occurred at Darlington, South
Carolina where 12.5" of rain fell in about 60 hours. Locally, the storm
dropped 8.5 inches of rainfall in Laurinburg over a 96 hour period. Maximur-
24 hour precipitation at Laurinburg was approximately 7.1 inches. This is
approximately equivalent to a 45 year 24 hour storm. 0

b. September 1945 Storm. This tropical storm extended from Florida
to Pennsylvania and covered all of South Carolina and most of North Carolina.
The major center of the storm occurred at Rockingham, North Carolina where
14.8 inches of rainfall was recorded in about 108 hours. Maximum 24 hour
rainfall at Laurinburg was 6.0 inches. This is approximately equivalent •
to a 20 year 24 hour storm.
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c. October 1954 Storm. Hurricane "Hazel" entered North Carolina at

a point near the South Carolina line on 15 October and traveled generally
northward over North Carolina and Virginia into the northeastern United

States and Canada. Heavy rainfall totals accompanying the storm were ----- *
in excess of six inches near the path of the storm with Carthage, North 0

Carolina receiving 9.72 inches on the 15th and 16th. Twelve hour rainfall
at Laurinburg was 6.75 inches. This is equivalent to approximately a

75 year 12 hour storm.

d. June 1958 Storm. A severe local storm struck Laurinburg on --

27 June producing 4.80 inches of rain. This storm, while more widespread
than the October 1959 storm, was most severe at Laurinburg. Maximum 12
hour rainfall was 4.45 inches at the Laurinburg station. This is equal to
approximately a 6 year 12 hour storm.

e. October 1959 Storm. Laurinburg was the center of a localized storm * "
which produced 4.96 inches of rain on the llth. Maximum 6 hour rainfall
was 4.71 inches. This is approximately equal to a 30 year 6 hour storm.

STREAMFLOWS

II. There are no stream gaging records available for Leith Creek, however,

the United States Geological Survey had a crest-stage partial record station

located on a Bridge Creek tributary at Johns, North Carolina from 1953 to
1973. The watershed for this tributary is located adjacent to the lower
portion of the Leith Creek watershed. The Bridge Creek tributary watershed .

is predominately rural and therefore is not directly applicable to Leith
Creek but can be used as a guide. Because no flow records are available
for Leith Creek, runoff estimates must be accomplished by synthetic methods.
The methods used and results obtained are discussed in pertinent following
paragraphs.

Hydrology •

PUNOFF SYNTHESIS -

12. As mentioned previously, there are no streamflow records for Leith
Creek. To determine flow rates for project analysis and design, it was
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necessary to use synthetic methods. Two independent methods were used.
One employed frequency analysis, the other runoff from a hydrologic model
developed for the Leith Creek watershed. Following initial independent
studies using the two methods, the results of each were adjusted in order 0
to reach common results. The following paragraphs discuss the two methods,
their results, hydrologic criteria used, and adopted discharge frequency
data.

* FLOOD FREQUENCY ANALYSIS

13. Statistical parameters (mean, standard deviation, and skew) have been
derived for all stream gaging stations located within the Charleston .
District that record essentially unregulated flow and that have accumu-
lated sufficient records to warrant their use. These parameters were
derived using the Hydrologic Engineering Center's Computer Program
No. 723-X6-L2350, Regional Frequency Computations. For the Leith Creek
study, stations within the coastal section of the Vistrict and having water-
shed characteristics similar to Leith Creek were analyzed. The stations S1
used, their drainage area and period of record, and the statistical
parameters generated by the regional frequency program are presented in
Table C-4. Using the data presented in the table, plots were made of mean
discharge (Log Q) vs. drainage area (D.A.) and of Standard Deviations vs.
square root of drainage area (-./UX). These plots are shown on Figures C-2.
Using various values of mean, standard deviations, and skew, several frequency
curves were generated. Discharge rates obtained from these curves for
selected frequency floods were compared with those derived using the
hydrologic watershed model discussed in paragraph 16. The values which gave
the best correlation between methods are shown in Table C-5.
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Table C-4

Statistical Data For Recorded And Reconstituted Flows..........

Drainage Period of Equivalent
tilion Aroa Record Record Standard

No. (Mi2) V6 (Yrs.) (Yrs.) Mean Deviation Skew

15.3 3.9 19 22.2 2.652 .280 -0.607
416.0 4.o 18 21.7 2.665 .328 0.117F UO.2 3.8 1.9 18 25.8 2.229 .399 -0.150

!70 110.0 10.48 39 4o.8 3.377 .357 0.527
30.9 .94 19 34.5 2.190 .481 -1.680

15.4 3.92 18 30.8 3.053 .261 1.184-
'o194.4 17.0 4.12 18 27.7 2.939 .190 0.636

i>"0 64.0 8.0 19 38.4 2.678 .259 1.749
3 ). 0 55.0 7.4 4 38.9 2.821 .135 0.294
1',-)108.0 10.39 15 38.7 2.936 .131 -0.763

173.0 13.15 14 40.8 2.960 .202 0.601
31].5 28.0 5.29 8 36.4 2.586 .398 -o.548

3'3 6.2 2.49 21 28.4 1.996 .287 0.877 S
4.66 2.16 19 34.5 1.840 .288 -1.550

64.0 2.0 19 40.4 2.585 .337 -2.152
16.0 4.o 21 24.6 2.336 .198 -0.399
70.0 8.37 6 33.4 2.861 .250 -0.474

>038.1 6.17 8 28.5 2.414 .269 0.628
(7) 136.0 11.66 15 27.4 2.938 .121 0.542

10.0 3.68 33.1 2.1 460.817
j , 817.4 4.17 8 28.0 2.362 .398 -0.277
/50 198.0 14.07 30 34.9 3.183 .280.053

23.4 4.84 4 33.0 2.510 .401 0.448
C) 20.3 14.24 24 30.0 3.226 .250 0.124

973 87 9.33 8 33.0 2.525 .096 0.843

A ,pedix

C-8



2 - .

t )~ it I -

:; w z

0. 

ctJL

z0

-. ~~ 
I. Lf-u D~-~ L

(L m 1- wO

00 2

w >

o a

z.. a -0

00,

0 -0: 
1- - 0

0 0 0

(0~__ _ 001)_ -M~ 
J !O N-~ 

-4.I 3 OI ON

NN_ XP_ lH__IW 3 4 H



67 -""' -' -" '"-" -.-.- , 6-60

p . 0

Table C-5

Adopted Statistical Parameters

Leith Creek Leith Creek Little Leith Creek
Above U.S. Above Confluence Creek Below Confluence

Location 401 & Alt. 15 w/Little Creek At Mouth w/Little Creek

Drainage Area. (DA)-mi2  8.82 13.24 4.94 18.18
/DA 2.97 3.64 2.22 4.26

Mean Log of Peak Flow-cfs 2.45 2.56 2.30 2.70
Standard Deviation 0.33 0.33 0.35 0.34
Skew Coefficient 0 0 0 0

0 S

UNIT HYDROGRAPH ANALYSIS

14. Synthetic unit hydrographs were computed at three locations in the
Leith Creek watershed in accordance with criteria contained in EM 1110-2-1405.
These locations were: Leith Creek at U. S. Alt. 15 and 401, Leith Creek
upstream of confluence with Little Creek and at the mouth of Little Creek. ."
The Unit Hydrographs for the final two locations were combined to obtain
a Unit Hydrograph for Leith Creek just below the confluence with Little
Creek. Since no flow data exists for Leith Creek, data from other studies
were utilized to develop these hydrographs. Pertinent Unit Hydrograph data,

watershed characteristics, and the utilized studies are presented in Table C-( .
Using data contained in this table,plots were made of hydrograph Peaks (qor)
vs. drainage area and of Snyders C vs. (LL )O.3. These plots are shown
on Figure C-3. Using various combinations o Peak and lag (tpr) several uni t
hydrographs were developed and entered in the hydrologic model discussed in
paragraph 16 . The unit hydrographs which gave the best results in comparison

with the frequency analysis (see paragraph 13 ) is presented in Table C-7. S
The table also contains other pertinent data associated with the unit hydro-
graphs selected and the watersheds which they model.

C-9
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RAINFALL LOSSES

* 15. Rainfall losses were computed as an initial loss followed by a
uniform infiltration rate. Initial loss rates varied between .5 and

1.75 inches while infiltration rates utilized varied from .10 to .26
inches per hour. Due to the relatively small amount of urban develop-
ment in the watershed identical loss rates were used for all three
sub-areas. The loss rates used for the SPF and 2, 10 and 100-year
frequency floods are shown in Table C-7. These loss rates are similar
in magnitude to those used in previous studies and for those derived
from various storm studies. 0

FLOOD FREQUENCIES USING A HYDROLOGIC 1ATERSHED MODEL

16. A hydrologic watershed model was developed for Leith Creek using the 0
Hydrologic Engineering Centers HEC-l, "Flood Hydrograph Package". Runrff
rates for the 2, 10 and 100 year frequency floods were derived using this
model. Rainfall quantities used were the 24-hour values obtained from
TP-40 subdivi-.d into 2-hour values using an SPS distribution. Rainfall
loss rates used were the same as those discussed in the previous paragraph.
Several 2, 10 and 100 year floods were computed using different unit hydro-
graphs and loss rates. Each was correlated with the various discharge
frequency curves obtained from the frequency analysis until a suitable
correlation between all factors was obtained. Values produced from the
adopted unit hydroqraphs are presented in Table C-8. To show the correlation
obtained, they are also plotted on the adopted discharge frequency curves
shown on Figures C-6 through C-9.

Table C-8

Flood Peaks Using Hydrologic Watershed Model * *

Peak Discharges - cfs

2-Year 10-Year 100-Year
Location Flood Flood Flood

Leith Creek at U.S. Alt 0 0
Highways 15 & 401 330 730 1470

Leith Creek Above Confluence
with Little Creek 450 990 2000

LiLtle Creek at Mouth 290 630 1260 S 0

Leith Creek Below Confluence

with Little Creek 630 1390 2830

Appendix I
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HISTORICAL FLOOD SYNTHESIZED

17. Since the flood of February 1973 was the only historical flood on
which high water marks could be obtained, it was chosen to verify synthesizvi
hydrologic and hydraulic data. Rainfall for the storm was obtained from
the NOAA hourly rainfall gage located in Laurinburg. A hyetograph showinq

-* the rainfall that occurred and the losses and rainfall excess computed is
shown on Figure C-4. Runoff for the storm was determined by applying the
computed rainfall excess to the Unit Hydrographs derived for Leith Creek.
The peak discharge rate obtained for Leith Creek below the confluence with
Little Creek was 546 cfs. The computed hydrograph at this location is shown
on Figure C-4. This rate of flow is approximately equal to a 3 year frequen-,'
flood. A comparison of the 24 hour rainfall values with those presented
in Table C-3 indicates a storm return frequency of about 4 years. The detai
of the correlation with the observed high water marks is discussed later
in paraqraph 29 throuqh 32.

STANDARD PROJECT FLOOD

18. A standard project storm was developed for the Leith Creek watershed
using the procedure described in Civil Engineer Bulletin No. 52-8,
EM 1110-2-1411, entitled, 'Standard Project Flood Determinations''. The
computed storm has a duration of 96 hours and a total storm precipitation
of 18.43 inches. The critical 24 hour period has a total rainfall of
15.19 inches. Following an initial loss of 0.50 inches and an infiltration S
rate of 0.10 inches per hour,a total rainfall excess of 13.70 inches is
obtained. This is 74 percent of the total storm rainfall. To determine
the standard project flood, the computed rainfall excess was applied to
the unit hydrographs determined for Leith Creek. The SPS hyetoqraph and
the SPF hydrographs are shown on Figure C-5.

ADOPTED DISCHARGE FREQUENCY DATA

19. The adopted discharge frequency curves are shown on Figures C-6 thrcx t'
C-9. Discharges used for design and project formulation studies for variou. -
frequency floods for selected locations are presented in Table C-9. Disch,. -.
at locations other than those where frequency curves were computed, were
obtained by proportional analysis using square root of the drainage area.
Since there are no measured stream-flow records available, and it is not 5
possible to perform a direct analysis, the methods used and the correlat'i,
obtained between them represent a sound solution to the problem.
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Table C-9

Discharge-Frequency Data At Various Locations

Drainage Recurrence Interval In Years Standard

Station Area 2 5 10 20 50 100 Projec.

_,-1 tio- (feet) (sq. mi.) Peak Discharge In CFS Flood

L,: -,h Creek at U.S.
15 £ 401 205+00 7.93 310 520 690 920 1260 1380 2550

L L-th Creek at U.S. S

A1t. H.jy. 15 & 401 168+00 8.82 330 550 730 980 1340 1470 2760

• : th Creek 2200'
U.S. Hwy 74
na 131+00 11.11 410 630 910 1150 1570 1840 3430

Creek at Laurin-
Southern R.R. I S

b S uth of E. Laurinburg 69+00 12.19 430 660 950 1210 1640 1920 3600

L'- h Creek Above
luerce .ith

'" Ic Creek 27+00 13.24 450 690 990 1260 1710 2000 3750

V iteCreek at
9+25 4.94 290 390 630 740 1020 1260 2290

L,,h Creek Below
1 en.ce wi th

L: i. r. Near U.S.
., 9+00 18.18 630 960 1390 1810 2500 2830 5380

EFFECT OF FUTURE URBANIZATION ON RUNOFF

20. As previously discussed, the City of Laurinburg has experienced a
56/ increase in population from 1940 to 1970. This growth is expected
to continue although possibly at a slower rate. A signficant percentage
of any future urbanization is expected to occur east of Laurinburg and

East Laurinburg in the Little Creek watershed. Some additional develop-
nient will probably occur within the lower limits of the study area in

* the Leith Creek watershed. The upper and middle portions of the Leith
* Creek watershed are not expected to experience any significant develoo-
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LOSS
LOSS /HYETOGRAPH DATA (96 HRS)

I -LEITH CREEK ABOVE U. S401

PRECIPITATION to5
TOTAL LOSS *4 73
RAINFALL EXCESS 13 32

OLEITH CREEK UPSTREAM OF MOUTH

PRECIPITATION 1 IS430
LE TOTAL LOSS 4 473

13 RAINFALL EXCESS *13 70

EXES -LEITH CREEK TRIB3UTARY
zRAINFALL EXCESS PRECIPITATION 1864

* 4 - ~TOTAL LOSS 4 473
4 RAINFALL EXCESS *13 91

5 ~.---

PEAK =5.350 C.F.S.
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4000
400 . ~PEAK 3,71 C.F. S.
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3200* *

2900 PEAK =2171 CF.S

0 LEITH CREEK ABOVE
I US. 451

2400 LEATH CREEK AT MOUTH ~

X 2000\\ .\
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Due to the expected locations of this future growth, future urbanization
effects are not expected to alter runoff characteristics sufficiently to
be considered in project formulation or design studies.

Hydraulics

POADS AND BRIDGES

21. Twelve highway crossings, including two dual bridges at U.S. Highway . ..
74 (,tart of ,tudy), and four railroad crossings have been constructed 0
across Leith Creek. Three of the railroad crossings are owned and main-
ra;ned by the Laurinburq and Southern (L&S) Railroad. The fourth crossing
is uaintained by the Seaboard Coastline (SCL) Railroad. Drawings of all
hiqhway and railroad crossings are shown on Plates E-7 and E-8 in Section

E of this appendix.

UTILITIES

22. The following represents a complete listing, including location and
description of all known utility crossings located within the study reach

of Leith Creek. The location of each utility line is also shown graphically

on the channel profiles (See Plates E-2 through E-3).

a. Station 63+60 A 12-inch water main supported by a horizontal I 0
beam is located approximately twenty feet downstream from Fertilzer Plant

Road. Top elevation of the 12-inch cast iron pipe is 187.32 feet ms] and
the invert elevation of the supporting beam is 185.25 feet msl.

" . b. Station 105+50 A six inch force sewer main is located at the Chur-' " -

Street crossing. The main serves the City of East Laurinburg and is located S
in a portion which does not obstruct stream flow.

Append i x I -
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c. Station 111+90 An 8-inch water pipe is located at the McKay
Street bridge. Elevations were not obtained because the pipe will be
relocated with any structural plan considered.

d. Station 122+50 A 21-inch gravity flow sewer line is located S S
approximately 170 feet upstream from ,;ie Seaboard Coast Line crossing.
Top elevation of the pipe is 195.7 feet msl.

e. Station 128+20 An 8-inch water main crosses Leith Creek at ......

the Caledonia Road crossing. The pipe is located in such a position that -

it offers no obstruction to stream flow. 0 0

f. Station 128+70 A 8-inch gravity flow sewer pipe is located 40
feet upstream from the Caledonia Road bridge. The cast iron pipe is
supported on creosote piles and has a top elevation of 194.9 feet msl.

g. Station 147+00 A 21-inch gravity flow sewer line is located 0 l
approximately 10 feet downstream from the Carver Street bridge. Top
elevation of the cast iron pipe is 198.84 feet msl.

h. Station 147+25 A 6-inch water main is located beneath the
Carver Street bridge. Top elevation of the water main is 196.50 feet msl. -

0 0
i. Station 162+30 An 18-inch gravity flow sewer pipe is located

on the downstream side of the North Main Street crossing. The pipe is
supported by cr.osote piling and has a top elevation of 203.5 feet nisl. -

j. Station 162+60 A 6-inch water main is located at the Main Street
crossing. The pipe is located so as to offer no obstruction to stream flow. S .

EXISTING WATER SURFACE PROFILES

23. Hydraulic studies for Leith Creek were accomplished in accordance
with criteria contained in applicable Engineering Manuals and with design
practices previously approved on similar projects. Water surface profiles . . -

for existing conditions were computed using the Hydrologic Engineering
Center's HEC-2 Computer Program "Water Surface Profiles.'' Hydraulic S 0
criteria used are discussed in the following paragraphs.

STARTING CONDITIONS "

24. Water surface profile computations were started below the U.S.
Bypass 74 crossing and below the junction of Leith Creek and Littl, Cre ,. . .

. S ' '
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within a long reach which has a fairly uniform cross section. Startirnl;
elevations were computed by the slope area method assuminq a frictional
slope of .001 for all discharges. A slope of .001 is approximately equt
to the slope of the channel invert in this reach. To insure that the
validity of the water surface profies for the various plans would not b
effected by starting conditions, backwater computations were started a
sufficient distance below the alternative projects so that chan-,i c.,ntI I
was established before reaching the lower limits of the pr,1.t...t.

MANNING'S ROUGHNESS COEFFICIENT "N"

25. Initial values of Manning's ''n" were selected aft r c.are' --
of various references including U.S.G.S. Water Supply P-ipty )t 9,
''Roughness Characteristics of Natural Channels" and Dr. Ven Te Chow's
text entitltd, "Open Channel Hydraulics". Field observations and pa,,t
experience with similar type streams also played a major role in the
selection of "n" values. The initially selected values of Manninq''s
[in'' were then adjusted as a result of a high water correlation analys>
which is discussed later in the paragraph 30. Overbank ", " values
varied from .06 in park areas to .16 in undeveloped reaches. Existinq
channel "n" values ranged from .06 to .10 depending upon the condition

of the channel at each respective reach.

"INOR LOSSES

26. Minor loss coefficients used in computing water surface profiles.

included contraction and expansion losses and losses at bridges. Cross--

sections for all bridges crossing within the study reach are shown on

Plates E-7 and E-8 of Section E.

27. Contraction loss coefficients used in backwater computations for e t

conditions varied from 0.2 for long gradual transitions to 0.6 for ibri;. -
transitions such as those occurring at bridge openings. Expansion coeff* '
rJsed for these same transitions varied from 0.5 to 0.8.

2 S. Pier shap, coefficient "k", for use in Yarnel i' s .- ,erqy equat i()n v
from 0.90 to 1.25 for Class A flow. For submerged bridqe conditions, tb,
loss- c,)efficient. ''k', as used in the orifice flow equation Q = A(2Ih" .
vri.t fr or, 1.3 t o 1.5. These values were computed in accordanc. w i

, r, )ut lined in Exhibit 2 of the users manual for' the HEC-2
* r-)qrim. Th,. coefficient of discharge "c", used in the weir flow >t;

V'al.ie1  frorm 2. to 2.7.
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hIGH WATER MARK CORRELATION

29. District personnel visited Laurinburg on the third and fourth of
Ap-il 1973 in an effort to obtain high water mark data. The flood ot S

Febr-,ary 1973 was the only flood for v.hich high water informat iOr.
,-,)ul ., oht ained. .A;rlct ,)h/sical ec.idence -was no longer present a-
1 ,ng Leith Creek, District personnel questioned residents of the area.
This produced only a limited number of high water marks with question-
vi[le accuracy. This is because the individuals questioned had to rely

: ie'mory since approximately three months had elapsed since the flood
nad occurred. Also, the flood event was not large enough to in-

!:;ce residents to make marks indicating the maximum flood levels attained.
The high water marks obtained from this investigation are plotted on
Figure C-10. There were no discharge measurements made on Leith Creek
for this flood.

, I

D. The high water mark correlation analysis was a trail and error pro-
cedure where a water surface profile was computed with a jiven set of
hvdraulic criteria and then compared with the high water ":.Jrks. Several
profiles were computed and compared with the high water marks using
different sets of hydraulic criteria. Mannings ''n' values were in-
-reased in magnitude in, several reaches from those initially selected. t 0
',JiJS of the minor loss coefficients were also rev;ewed and in some
1wt-s increased, however, because of the small channel velocities this -

o - , nly a relativel .inor effect on the water surface profiles. The
:.-~ater up-ofile resulting from this analysis using the most reasonable

vt ' ,draulic criteria is shown on Figure C-10. Based on the judge-
-ient 'O: those conducting the study a better co-relation would have re- -

i'- J unreasonably high 'n' values. Flows derived for the Februar-
<.rm (see paragraph 17) were use' for all the water surface profiles .-.. -

,,r' jted in this analysis.

3i. The field trip in search of high water data, revealed that some
C!7es of the channel were clogged with trash or debris, old tires, "

*. ,a:.rat,)rs and discarded junk. This debris could have caused higher .

* i' es than predicted in the backwater analysis, particularly if some
nad collected during the flood at or near the upstream openings

c.Alerts or bridges.

.Qddi ttional studies could have been made to improve the correlat ],,- t S
,.er! ted on Figure C-b, such as estimating blockages at the hridp'j

oIr increasing flow rates by reducing rainfall losses. These additional
ti ies were not considered warranted because the studies would represent r

t,,ure of refinement not shared by the accuracy rf the hiqh ..ia1e.

A . iso, estimates or 5lockuqe it I lqes or culve-Is ,...o ld !,.
I cr ct ly speculative and not suppOrt ,h .e by obse rvec- fact. Irl . It

,if the poor correlation, values used in les I 5 io l ,or ,)I- rr q

and other pert inent hydraulic L:4",gn i r e ,cr ia wc re :u:A ,,-i, , 1
.coted using experience qained tro,- pro ,i', studies an! 1 >,,'-

3 v ng s ini lar charact c- i st ics to hrse Le r1 rt
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COMPUTED PROFILES

33. Water surface profiles for existing conditions were computed using
the above hydraulic criteria for the Standard Project Flood and floods
having recurrence intervals of 2, 5, 10, 20, 50 and 100 years. Plates E-2 0
and E-3 of Section E show plan and profile views of the 100 year frequency
flood. Profiles for the 10, 20, and 50 year floods and the standard project
flood are shown on Plates E-5 and E-6.

Flood Damages

34. The flood plain of Leith Creek passes through the City of Laurinburg
and consists of residential, commercial and public properties. Overflow
from the creek often occurs and results in monetary damage to these 0
properties. Based upon flood elevations computed by backwater computations,
there are an estimated 65 residential and 17 commerical buildings suscept-
ible to flood damage. In addition, a school, school lunch room and
gymnasium are also susceptible to damage.

~3, Flood damages along Leith Creek consist of both tangible and intangible 0
damages. Tangible damages are those subject to monetary evaluation and
include: physical damages or losses to property nd improvements; emergency
costs for flood damage prevention; and business, financial, and wage losses
in and adjacent to the flooded areas. Intangible damages are not suscept-
ible to monetary evaluation and include: danger to human life; added
inconvenience and human discomfort; injury and exposure during floods; creati(-)n
of conditions detrimental to health and security, interruption of traffic,
utility services, and normal community activities; and the detrimental effects . .-
of frequent flooding on the appearance and aesthetic quality of the flood
plain such as deposition of debris, etc.

Flood Damage Computations

36. Flood damage computations consisted of detailed field surveys and f'',

studies in order to create a logical relationship between flood frequencies,
flood stages and flood damages. Field surveys were conducted in order to
obtain property elevations and to make appraisals of property value. An
economic index station was selected at Station 129+60 which was located in
the high damage area and had stage fluctuations representative of the entir, S

damage reach.
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37. Average annual flood damages for natural conditions were computed
by first computing discharges for selected frequency storms and formu-
lating the discharge frequency relationship shown in Figure C-1l.
Discharges were then converted into stage by use of backwater computa-
tions. These stages were plotted to establish the stage-aischarge
relationship as shown on Figure C-12. Stage damage curves (Figure C-13) 0

were constructed for each category of damage based on a field appraisal
of individual structures and improvements. Average damages between

*- successive selected frequencies were then multiplied by the incremental
. probability between these frequencies to obtain that part of the average

annual damages contributed by storms falling within these frequency
limits. Average annual incremental damages were totaled to obtain the 0

average annual damages. Average annual damage computations for existing
conditions are presented in Figures C-14 through C-16 and are summarized
in the following tabulation.

Average Annual Damages-Existing Conditions 0

Leith Creek at Laurinburg, North Carolina

Category Averaqe Annual Damaqes ($)

Residential $13,500

Commercial 11,500
Public Properties 1,550

Total $26,550

Other Needs

38. The land development plan for the City of Laurinburg discusses
future needs of the community and proposes various alternatives to meet
these needs. This plan was compiled by the State of North Carolina,
Department of Conservation and Development, Division of Community Plan-
ning and was published in December 1968. The following is an extract
from the referenced publication which rpoposes an alternative to assist 5
in meeting the recreatiorial needs of the community. The report proposes
the acquisition of ''a strip about 300 feet wide along the Leith Creek
flood plain extendit7 from 'he present Jaycee Park site to the south-

east where the creek flows under Church Street''.

39. The report further states that, 'This park would serve several 5
funct ions:
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AVERACE ANNUAL DAMAGE COMPUTATION

Type of Damage Residential Damage Stage 196.0

Reach Number Leith Creek Cage Location 129+60 0

cond ition Existing .'-.-..'__-____.
nd 

-)n- .%

Flevation./
Frequency Probable Incremental of ,S Damages in- Damagc 0
in %,ears Uccuirence Probability (msl) $1.0(00- Average Increr'.t.'-

.005 $240 $1200
200 .00)(1 202.6 $240

100 .0100 .005 202.1 $200 $188 $11

.0025 - $188 $ 470
80 .0125 201.8 s176

_____ .0042 $168 $ 705
60 .0167 201.6 $160 _.____."

.0083 $145 $1203
40 .0250 ... 201.2 $130 . -S_.0083 _ -___9__....__

30 .0333 200.8 $100 __'"" -----
.0167 $ 94 $1570

20 .0500 200.6 S 88-__ 0'1lt7 S 73. 12 $2 '"'"
15 Ob67 200.0 S 58

.0333 S 49 S163(l
10 l199 $ 40 _10• 100 .10 $ 26 $2600

5 .200(1 198.3 $ 12 ...... __""-"-

3 •.1333 196.7 0 -" -800

.1667 -
2 .5000 -. +...

5000(_____
1 1.0000 _ ' .

1.0000
2.0000

TOTAl

SAN 120, 4/26/t5 SAY S13,1 00

1/ Based on September 1976 Prices"

. . .......



AVERAGE ANNUAL DAMAGE COMPUTATION

Type of Damage Commercial Damage Stage 195.5

Reach Number Leith Creek Gage Location 129+600

Condition Existing

Flevat ion 1
Frequency Probable Incremental o f WS Damages in-- Damage
i n y t2ar.-, occurrence Prohabilir; j (ms1) 1 $1.00)(0)- Average IncremeTnt

.005 $__________ 107$53

200 .00,10 202.6 $107 __

. 0050 ___________ $ 98.5 $ 493

to0 .010(0 202.1 $ 90 ______ ___

.0025 ____ _____ $ 85 $ 213. 0
80 .15201.8 $ 80 _ ____ ___

.0042 ___________ $ 77 S 323

60 .0167 201.6 $ 74 ______ __

.0083 ____ _____ $ 69 $ 573

40 .025(0 201.2_ $_____ 64____

___ __ __ __.0083 $__ _ _ 59 go-__

30 G6333 200.8_ $___54__

.0167 $5 5
20 .0500 200.6_ $_____ 48____

.0167 $___ 42_____ ____

15 .Ooo7 200.0_ $___36_

.0333 $ 33___$_

10 .1000 199.5 $ 30 _ _ _ _

.1000 $__ ____ 2 . $-)4 -

5 .2000 198.3 $ 19

.1333 $__ 13____- ~ i
3 . .3333 196.7 $ 8 _ ____1___

* 16f7 ____ _____ $ 6 ~ 1 (T

2 .5000 196,1 $__ 4__

.5000 S___ _____ 2 000A

1 1.0000 191.6 0 _ ___ ___

2.001.0000 10 3 -~
TOTAL$1,2

SAN 120, 4/26/65 SAY $11 , h0

1/ Based on September 1976 Prices

Figure C-1

* 4 0 0 0 0 0 0



I it R q. v .4

AVERAGE ANNUAL DAMAGE COMPUTATION

Type of Damage Public Proprties Damage Stage 198.7

Reach Number Leith Creek Cage Location 129+60

Condition Existing

Elevation 1
Frequency Probable Incremental of WS Damages in- Damage
in years Occurrence Probability (msl) $1.000 -Average Increment-'

.005 __ ____ ____ __ $48 $_2 4 0

200 .u050 202.6 $48 ___

.0050 __ _ $40 $200
100 .0100 .05 202.1 $32 $28____ $__70_

80 .0125 201.8 $26 ______ ___

.0042 _________ $24 $101

60 .0167 201.6 $22 ______ ___

.0083 ____ _____ $19.5 1 $162
40 .0250 201.2_ $17 1_____ __

.0083 _________ $14.5 8120 -

30 .0333 200.8 $12 __________

.0167 $____11.5 $192

20 .0500 200. $11 _____ ___

.0167 _________ 9 J Q _ $15
15 .06b7 720_.0_$_7

.0333 $ ___ __ $5 $166.

10 .1000 199.5 $ 3 ____

.1000 I ____ $1.5 $150
5 200198.3 0 __ __ ____

.1333 __ ______ ____ __

3 .3333 ______ ______ _ _ _ _

.1667 _ _ _ _ _

2 .5000__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.5000 _________

1 1.0000__________ _ _ _ _ _

1. 0000____ __ _ _ _ _ _ _ _ _ _ __ _ _ _

.5 2.0000

TOTAL $1,551

SAN 120, 4/26/65 SAY $1,550 '

1/ Based on September 1976 Prices

Figure C-16
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(I) linking public parks (with bike and walking trails), 0

(2) provide a drainage easement to carry peak flow of water
runoff, and

(3) provide a sewer line easement for future use.

The above park should be mowed and developed with picnic facilities." .

40. The above extract indicates three community needs which could be

met by construction of a flood control project on Leith Creek. The
need for flood control has already been discussed previously in this
section. Other cited needs are discussed in the following paragraphs:

RECREATIONAL NEEDS

41. In order to establish recreational needs of an area, it is necessary

to determine the recreational demand of the area and how much of this

demand is satisfied by existing recreational facilities. The "North
Carolina Statewide Comprehensive Outdoor Recreation Plan" (SCORP Reporf '

published by the North Carolina Department of Natural and Economic
Resources defines the term "need" as, "the lack or insufficiency of

existing recreation opportunities relative to the amount of such op-

portunities desired by a population under given conditions. Such needs
are a measure of what should be supplied in addition to what already

exists to satisfy the population under given conditions."

42. The North Carolina SCORP Report establishes the 1986 net outdoor

recreation needs for the three county area of Scotland, Hoke and Robe-
son Counties as 169 acres of parks with community emphasis, 119 acres 0

of parks with neighborhood emphasis and 364 acres of city parks. The

Greenway concept proposed in the previously referenced land develop-
ment plan for the City of Laurinburg can primarily be considered as a

community park. Its strategic location with reference to the city re-

sults in the greenway meeting many of the established criteria for

neighborhood and city parks.

43. The land development plan for the City of Laurinburg proposes the

acquisition of a 300 foot wide strip along Leith Creek to assist in
meeting the recreational needs of the community. The plan further . -

states that at least 100 additional acres of parks will be needed by

1987, based on standards of the National Recreation Association of
10 acres/I,O00 persons.

I/ Source: Land Development Plan-Laurinburg, North Carolina, North

Carolina Department of Conservation and Development, Division of Com-

munity Planning, December 1968.

Appendix
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RECREATIONAL DEMAND

44. The preceding paragraphs establish the need for additional park
acreage. The following paragraphs discuss computations made to obtain
user day and activity day values used to compute recreational demand
for activities associated with the potential development -f a greenway

on Leith Creek. Informal discussions with local representitives re-
vealed a desire to establish a combination walking and bike trail ad-
jacent to Leith Creek with periodically spaced picnic tables and park
benches. Therefore, recreational activities investigated included
picnicking, nature trails, bird watching and biking.

45. The North Carolina SCORP report discussed recreational demands
based on units designated as activity days/household. The report
establishes a need of 5.98 days/household for picnicking; 4.26 days/
household for nature walks; 3.4 days/household for bird watching and
1.66 days/household for biking. Based on 1970 Census data, there are
an estimated 3,282 households within the Laurinburg-East Laurinburg
area which would be served be construction of a greenway along Leith
Creek. Therefore, the 1970 recreational demand for selected activities
has been established as follows:

1970 Recreational Demand for Selected Activities 0
LAURINBURG & EAST LAURINBURG, NO. CAROLINA

Adult Activity
Activity Day/Household Households Adult Activity Days

Picnicking 5.98 3282 19,626 "
Nature Walks 4.26 3282 13,981
Bird Watching 3.40 3282 11,159
Biking 1.66 3282 5,448

46. The 1970 Recreational demand for selected activities in the
Laurinburg-East Laurinburg area was projected to the year 1986 based
on the ratio of statewide demand for each activity in 1986 as compared
to the 1970 ,tatewide demand. Statewide demands for 1970 and 1986 were
obtained from the North Carolina SCORP Report and reflect changes in
popul, tion and recreation preference. The 1986 demand for selected
recreational activities was obtained by multiplying the 1970 demand
by the 1970/1986 statewide ratio. The following tabulation presents " .

the 1986 demand.

ppendix 1
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1986 Recreational Demand for Selected Activites

LAURINBURG . EAST LAURINBURG, NO. CAROLINA

1970 Demand Statewide Demand 1986 Demand
Activity (Adult Activitv Days) 1986/1970 (Adult Activity Ba 0

Pi C~li elir 1 5i ,626 I I ,863,800/9,024,000 25,802 . .

Nature Walks 13,981 7,603,600/6,428,000 16,538
Bird Watching 11,159 5,123,000/5,131,000 11,142 -

Biking 5,448 4,673,600/2,505,000 10,164 "

-7. To meet the recreational needs of the community, the City of Laurinburg

- developed several neighborhood parks within the city and has plans for
additional park development. These parks include a park area near the

upper end of the study reach between North Main Street and Gill Street
(Ja,,cee Park) and a school playground and ball field near the lower reach. S
-'lars have also been developed for a Neighborhood Development Park adjacent

to the middle of the study reach. The proposal of a linear park adjacent

to Leith Creek could become a reality by proper utilization of lands re-
quired for construction of a potential flood control project and could pro-

vide a vital link connecting the above mentioned park and playground develop-
e n t .

nTHER NEEDS

4q The third need, as described in the land use plan, is the need for

I. ,er easement. Fulfillment of this need would be an added benefit
-. lized by the city in that additional easements for sewer construction

would not be required. Sewer lines could be placed parallel to the creek

and thus provide an additional use of land easements.

Improvements Desired

S,. ,rie city manager of Laurinburg submitted a letter requesting assis- S
- . tV control flooding along Leith Creek. A copy of this letter is .

i* q udei in Appendix 2 of this report. Local people are willing to sup- -

* ." flood control project and have indicated that they will provide
.,ectessary cooperation should a project be recommended and approved.

)y of a letter of intent to meet the requirement of local cooperation

. i)( luded in Appendix 2. S

C
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50. A public workshop was held in Laurinburg on 20 November 1975. Dur-
ing this workshop, those in attendance had the opportunity to express
their opinion on potential flood control alternatives and to make any
additional proposals or recommendations concerning flood problems on
Leith Creek. A transcript of the workshop has also been included in 0
Appendix 2.

51. Local representatives have also expressed a desire to include
recreational facilities as a part of any recommended flood control
project. Copies of correspondence from the City of Laurinburg and
Scotland County cupporting the inclusion of recreation as part of a S
recommended project are included in Appendix 2.

i -S

II S•
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SECTION P

FORMULATING A PLAN

1. The primary objective in project formulation is to provide the best
use, or combination of uses, of water and related land resources to meet
all foreseeable short and long-term needs of the local area. Consideratio-,

must also be given to all project effects--tangible and intangible, favor-
able and unfavorable. In order to meet the requirements of project formu- 0
lation in this report and in order to comply with the requirements of the
Principles and Standards, project alternatives were planned with the achier-
ment of National Economic Development (NED) and Environmental Quality (EQ)

as co-equal objectives.

2. During the course of project formulation, an NED plan and an EQ plan .

were developed as potential project alternatives. The NED plan was formu-
lated to maximize the net economic benefits while addressing the project
objectives. The EQ plan was formulated with the goals of making the most

significant contribution to preserving, maintaining restoring, and/or -

enhancing the cultural and natural resources of the study area and of
creating the least adverse environmental impact while addressing the pro- 0
ject objectives. In addition to the NED and EQ plans, all possible alterna-
tives were considered without regard to implementing authority.

Formulation and Evaluation Criteria

3. The formulation and evaluation of the various plans of improvement

the study area, including all possible alternatives, were based on techni -.

economic, and intangible criteria, including beneficial and detrimental " .

effects on the area's environment. Such criteria permit the selection ut- '
the plan of improvement which represents the solution that best responJ,, S
to the problems and needs of the area and is justifiable.

Appendix
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TECHNICAL CRITERIA

4. Technical criteria used for the formulation and evaluation of alterna-
- ive solutions to the flood problems on Leith Creek are consistent with
instructions contained in the 1105-2-XXX series of Engineering Regulations.
The referenced regulations provided guidance for carrying out the various 
task of multiobjective planning, consistent with the WRC Principles and
Standards and related policies. In addition the following hydrologic and
hydraulic criteria were also used:

a. Discharge data used in evaluating various alternatives are the same
-as those contained in Section C. •

b. The performance of each channel conveyance improvement plan was
* valuated using their respective water surface profiles. Profiles for thp
Standard Project Flood and for the 5, 10, 50 and 100 year recurrance
floods were computed for each alternative. Hydraulic criteria used in
-etermining these profiles were the same as those discussed in Section C. S

ECONOMIC CRITERIA

5. The economic criteria which were applied in formulating a plan are
those specified by the Principles and Standards. Economic benefits were
developed in accordance with instructions contained in related Engineerinq - -
Regulations. Additional economics criteria used to develop the recommended
plan include the following:

a. Tangible benefits exceed project costs for the NED plan.

* b. All prices applied to estimated construction quantities are based -
011 September 1976 prices. 0

c. A project life expectancy of 50 years and an interest rate of
6-3/8" were used in computing project costs.

d. Estimated construction time of the project was less than one year,
therefore, no interest was included during construction. 9 •

6. Annual project costs were computed on a fifty year life basis and
* nterest rate of 6-3/8 percent. Annual cost include both Federal and
-on-Federal expenditures and operation and maintenance cost.

..- - . 0, .
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ENVIRONMENTAL AND OTHER CRITERIA

1. The fillo inn environmental criteria and intangibles were conside .i""

it, ornmuiating a plan.

a. All alternatives considered should be compatable insofar as
rj.ctical with the surrounding environment.

Efforts were made, where possible, to avoid detrimental environ-
',a ,'ects and whenever feasible mitigating features were considerud

Public health, safety and social well being, including possible
- f lfe were considered in formulating all alternatives.

Puic acceptance of various alternatives was considered in
,' 'i jlatini tach plan and feasible alternatives were coordinated with . .....
"t-,reted agencies and individuals through correspondence, public

-t-' inq:, and other procedures.

Possible Solutions

8. Several alternative measures to satisfy the problems and needs of the ....

area are possible; however, some of these measures are not practical or
economical. The possible solutions may be divided into two broad categori('
of structural and nonstructural. Structural measures are designed to 5
modify floods by altering the natural environment. These measures includc,
alternatives which reduce flood elevations, divert floods, change the %
timing and duration of floods or restrict floods from portions of the flood -. * -
plain. Nonstructural measures, on the other hand, are designed to modify
flood damage susceptibility and include modification to the cultural envio, ),-
ment by adjustment in the pattern and mode of land use, by development •
policies and by assistance to affected individuals. Also, a combination
of structural and nonstructural measures is possible.

Appendix I
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NONSTRUCTURAL MEASURES

9. Nonstructural measures do not attempt to reduce or eliminate
flooding, but are to regulate the use and development of the flood
plain, thus lessening damaging effects of large floods. Several qop-
structural measures considered in formulating a recommended plan for
flood damage reduction in the flood plain of Leith Creek are discussed
briefly in the following paragraphs.

Zon i ng
0. Zoning is a legal measure which could be implemented by the City

Laurirburg which, if enforced, would prove effective in reducing the
'lod damage potential of the area. Zoning ordinances could be developed
;n accordance with a planned program of development and land use. The
ordinances could also be used to establish limiting elevations below

no development would be permitted. Zoning measures insure the
-ifekeepinq of property for the health, welfare and safety of the general

pub I i c

Subdivision Regulations
I? Subdivision regulations, like zoning, could be implemented by the
,,)cal government as a effective means of regulating the damage potential
ir the area. Regulations could be adopted that could state requirements

or street widths and minimum elevations, drainage structures, minimum
:,uildin9 elevations, and restrictions on location to provide floodways
,:nd minimize flood damages.

Building Codes
12. Local governmental agencies could adopt building code regulations
that would assist in reducing future flood damages. These codes would
set forth standards for the construction of buildings that could prescribe --- i
the type of materials that would not be easily damaged by water, establish
fleor elcvations and prohibit any equipment or material in the flood
eluin which wovuld be hazardous to life or substantially suscept'ble to
flo(d darraqe.

1 ,)Od P ro(nf • •

13. Flood proofinq is a method of flood damage reduction designed to
;,rtect individual structure or small groups of structures from flood
noone,. Alternative flood proofing techniques could include waterproofing
the existing structure; raising the structure; establishing a dike and
:)urrp system; or providing temporary water tight coverings at all openings.

rvaruat inn

14. Permanent cvacuation of flood plain areas could also be used to reduce
the fluo)d darlaq, potential. Evacuation would involve the relocation of

Append i x I
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persons adversely affected by flood conditions. In turn, evacuated
lands could be used for park development and other purposes which
could withstand flood conditions without substantial damage. '11

15. Temporary evacuation is still another alternative which could
be utilized provided a reliable flood forecasting procedure were
available. However, due to the smallness of the watershed and to the
nature of floodinq, a reliable flood forecasting system would be dif-
ficult to implement.

Open Space Development
16. Open space development consists of developing the flood plain as
an open area to be utilized as parks, playgrounds or recreational areas.
Portions of the existing flood plain of Leith Creek above North Main
Street have already been developed as a park area. In addition to
creating recreational facilities, extension of the park area downstream 0

could alleviate the existing flood problem by providing a cleared flood-
way and could also reduce the future flood damge potential by controlling
future land use.

Other Measures
17. Other preventive measures could be provided in the flood plain such
as warning signs, tax adjustments, restrictions on building financing,
flood insurance, urban redevelopment, and reconstruction or removal of
bridges which restrict flow. These measures could effectively reduce or
eliminate future damage in the flood plain.

Nonstructural Measures Summary
18. In order to evaluate the various nonstructural alternatives, each of
the following parameters was analyzed: a) achievement of desired project .. -. '.--.
objectives; b) cost of implementation, and; c) intangible advantages and
disadvantages. The following description of flood plain development should
be considered when evaluating nonstructural alternatives.

19. The major portion of the Leith Creek flood plain within the study
reach is located within the city limits of Laurinburg and East Laurinburq.
Development within the existing 100 year flood plain consists of an
estimated 61 structures which would be flooded above floor elevations
during the 100 year event. The total estimated value of the structures
is $681,000. Residential structures within the flood plain are low cost
frame type dwellings which account for the relatively low total value
of flood plain structures.

20. Zoning, subdivision'regulations and building codes could be developed
on the basis of flooded areas. These ordinances if adopted could regulate
development of the flood plain by restricting the type of future develop-
ment and the location. Park development and other types of development
which will not impede flow or be easily damaged may be permitted. Residential.
commercial and industrial development could be permitted in areas subject

Appendix 1
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* S

to inundation but not required for flowage provided that improvements
were constructed or flood proofed to provide protection to the level . .
specified by the regulating agency involved. This type of nonstructural
measure is effective in reducing damages to future development but will I S
not improve the flood problems for existing development.

21. Flood proofing of existing structures is primarily the responsibility
of individuals who, knowing their property is in a potential flood zone, "
would take steps to provide adequate protection against possible damage.
This type of flood protection may prove effective for commercial and S S
;)ublic properties within the flood plain, however, residential structures
consist generally of low cost frame housing which would be difficult to .-

-lood proof and often more expensive than the owner can afford. In many .-
cases the cost of flood proofing dwellings would exceed the benefits
received. Flood proofing future development would be feasible and such
measures would be the responsibility of the local interests. 0 S

22. Flood plain evacuation can be temporary or permanent. Permanent
,vacuation offers the more feasible alternative of the two due to the
relatively small size of the watershed and to problems encountered in
developing a reliable flood forecasting system. Permanent evacuation ..
would include the relocation of families from their homes and in doing
* c,, could create adverse social conditions. Relocation could result
* n a disservice to those affected by increasing the cost of living.

23. During the course of project formulation, a nonstructural alterna- .

tive consisting of flood proofing or relocating all structures subject

to flood damage was formulated. Structures which could not be flood . .
proofed or physically relocated were assumed to be demolished and occu-
pants relocated to minimum standard housing. Estimated first cost of
this nonstructural alternative was $770,200. Average annual costs of
$51,400 when compared with benefits of $26,550 yielded an unfavorable
benefit-to-cost ratio of 0.52. "

* S

STRUCTURAL MEASURES

Pe ervoirs
2T4. Reservoirs provide a structural alternativq to control flooding by
storing runoff and thus reducing the peak flows downstream. However, . -
investigations of the Leith Creek basin revealed a lack of sites suitable
'r reservoir construction. No further study was made for this alternative.

Levees
25. Levees provide an alternative structural solution by restricting
flood- from portions of the flood plain highly susceptible to flood damage. .'.

N. -.
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The numerous road crossings over Leith Creek render this type of improve-
ment an effective levee system. In addition, an interior drainage problem
would be created by construction which would require a system of drainage -
ditches and pumps.

- Channel Conveyance Improvement
26. Channel conveyance improvements consist of various modifications to
the existing channel which result in an increased flow capacity. These
modifications include: cleaning; deepening; widening and/or channel
realignment. Channel conveyance improvement is the most feasible struc- 0
tural alternative to flood problems associated with high water from Leith
Creek.

1rONSTRUCTURAL AND STRUCTURAL COMBINATION 0

27. As indicated previously, the City of Laurinburg has applied for
Flood Insurance and a Flood Insurance Study is scheduled for Fiscal
Year 1977. The flood insurance program was established by Congress 0

in the National Flood Insurance Act of 1968 and expanded in the Flood
Disaster Protection Act of 1973. The program is designed to provide
flood insurance at rates made affordable through a Federal subsidy.
Qualifying communities must adopt and administer local measures to
protect lives and new construction from future flooding. --

28. In view of the availability of flood insurance, structural alterna-
tives considered were designed to reduce damages to existing development
only. No benefits were claimed for damage reduction to future develop-
ment. Benefits would accrue to local property owners, however, in the
form of reduced flood insurance rates resulting from lower flood elevations.
Any recommended structural solution to flood problems on Leith Creek 0
will be accompanied with a recommendation that the local community
establish and enforce flood plain regulations for the residual flood plain.

Alternatives Considered Further

29. As a result of reconnaissance studies and preliminary estimates,

potential solutions to the flood problems which were clearly impractical
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or unfeasible were eliminated early in the course of study in order to

enable the planner to concentrate on feasible alternatives. Reservoir

P and levee alternatives were not considered beyond the preliminary studyb phase which indicated them to be unfeasible alternatives.
S S

CHANNEL CONVEYANCE IMPROVEMENT

30. Channel conveyance improvement in the form of cleaning and/or en-

larging the existing channel offers the most practical method of reducing

flood damages along Leith Creek. Detail study of existing conditions

indicated insufficient openings at several stream crossings which aggre-

vate flood conditions. Detailed sketches of each stream crossing are
presented on Plates E-7 and E-8 of Section E. Surveyed cross-sections 6
for the project reach are shown on Plate E-4.

31. In order to formulate the most feasible channel improvement alterna-
tive, five basic channel improvement plans were prepared and analyzed.
All five plans are similar in that each plan calls for the removal and/or

replacement of the McKay and Carver Street bridges (See General Map). 5 0
Plans 1 or 2 are designed with varying bottom slopes ranging from .00068

ft/ft to .00214 ft/ft and call for widening and deepening the existing
channel. These plans also call for modification of the Laurinburg and
Southern Railroad Crossing at station 113 + 40 in addition to highway
bridge modifications. Plans 3 and 4 are designed with bottom slopes
ranging from .00086 ft/ft to .0015 ft/ft and call for widening the exist- I S
ing channel without excessive deepening. These plans do not recommend
modification of the railroad culvert at station 113 + 40. The fifth plan
of improvement was designed to provide a 200 foot floodway for the entire
project length without any channel excavation. Each plan is discussed
individually in the following paragraphs.

* ,S

Plan 1

32. Channel Conveyance Improvement Plan 1 begins at station 65 + 70
(L & S Railroad) and continues to station 169 + D0 (Gill Street), a
total project length of 1.97 miles. The following tabulation shows
pertinent design data relative to Plan 1: 5

Channel Dimensions Plan 1

Reach Bottom Width Side Slope BotLom Slope
(Sta. to Sta.) (feet) (horz:vert) (feet/foot) * 6

65 + 70 to 105 + 50 35 2:1 .oo106
105 + 50 to 128 + 70 30 2:1 .00068
128 + 70 to 162 + 65 30 2:1 .00214 - -
162 + 65 to 169 + D0 30 2:1 .000893

* 0
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33. Plan I calls for the following modifications to stream crossings:

1) McKay Street (Station 11 + 90). Remove and replace existing

bridge. Replacement structure should have minimum low chord elevation
of 195.7 feet msl and sufficient opening to pass a flow of 1641 cfs
(50 year flow).

2) Laurinburg and Southern Railroad (Station 113 + 40). Lower
existing invert elevation of two center box culverts from elevation
188.78 feet msl to elevation 185.5 feet msl. ,

3) Carver Street (Station 147 + 20). Remove and replace existing
bridge. Replacement structure should have minimum low chord elevation
of 199.94 feet msl and have sufficient opening to pass a flow of 1570
cfs (50 year flow).

34. Plan 1 also calls for the following utility relocations:

Station Type of Utility

I11 + 90 8 inch water main
9 •

128 + 70 8 inch sewer main

147 + 25 6 inch water main

35. Plan I would reduce the maximum stage of the 100 year frequency flood
by about 2.9 feet. The estimated first cost of the plan is S318,700
and the annual charges S23.100 including maintenance. Annual benefits
of $24,400 yield a benefit-to-cost ratio of 1.05. Other pertinent data
related to Plan I are summarized in Table D-1 for comparison with
alternative plans.

Plan 2 t

36. Channel Conveyance Improvement Plan 2 is similar to Plan 1 in all
respects except channel bottom widths. The following tabulation shows
the bottom widths used when formulating Plan 2.

Channel Dimensions- Plan 2

Reach Bottom Width Side Slope Bottom Slope
(Sta. to Sta.) (feet) (horz:vert) (feet/foot)

65 + 70 to 105 + 50 45 2:1 .00106
105 + 50 to 128 + 70 40 2:1 .00068
128 + 70 to 162 + 65 40 2:1 .00214
162 + 65 to 169 + 00 40 2:1 .000893
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37. Bridge and utility modifications called for in Plan 2 are the same as
in Plan 1.

38. Plan 2 would reduce the maximum stage of the 100-year frequency 0

flood by about 3.3 feet. The estimated first cost of the plan is $365,000

and annual charges. $26,200 includ'ng maintenance. Annual benefits of

S24,600 yield a benefit-to-cost ratio of 0.93. Other pertinent data
related to Plan 2 are summarized in Table D-l for comparison with alterna-
tive plans.

Plan 3

39. Channel improvement Plan 3 begins at station 65 + 70 (Laurinburg
and Southern Railroad) and continues to station 169 + 00 (Gill Street).
a total Droiect lenqth of 1.97 miles. This plan was designed to avoid
modification to the main line crossing of the Laurinburg and Southern 0
Railroad at station 113 + 40. The following tabulation shows pertinent
desiyn data relative to Plan 3.

Channel Dimensions - Plan 3

Reach Bottom Width Side Slopes Bottom Slope
(Sta. to Sta) (feet) (horz:vert) (feet/foot)

65 + 70 to 133 + 00 35 2:1 .0015

133 + 00 to 163 + 00 35 2:1 .0ooo6

163 + 00 to 169 + 00 30 2:1 .00086

40. Plan 3 calls for the following modifications to stream crossings:

1) McKay Street (Station I1 + 90). Remove and replace existing
bridge. Replacement structure should have minimum low chord elevation
of 196.4 feet msl and sufficient opening to pass a flow of 1640 cfs S
(50 year flow).

2) Carver Street (Station 147 + 20). Remove and replace existing
bridge. Replacement structure should have minimum low chord elevation of
201.0 feet msl and sufficient opening to pass a flow of 1570 cfs (50
year flow).

41. Plan 3 also includes the same utility modifications as described
for Plan 1. Plan 3 would reduce the maximum stage of the 100 year
frequency flood by about 1.8 feet. The estimat(d first cost of the plan
is $181,000 and the annual charges $13,900. Aniual benefits of $23,250
yield a benefit-to-cost ratio of 1.67. Other pertinent data related to S
Plan 3 are summarized in Table I-D for comparison with alternative
plans.
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Plan 4

42. Channel Conveyance Improvement Plan 4 is similar to Plan 3 in all
respects except channel bottom widths. The following tabulation shows 0

the bottom widths used when formulating Plan 4.

Channel Dimensions - Plan 4

Reach Bottom Width Side Slopes Bottom Slope

(Sta. to Sta.) (feet) (horz:vert) (feet/foot) B

6; + 70 to 133 ± 03 45 2-1.I1.
133 + 00 to 163 + 00 45 2:1 .00086
163 + OC to 169 + 00 40 2:1 .00086

43. Bridge and utility modifications called for in Plan 4 are the same
as Plan 3.

44. Plan 4 would reduce the maximum stage of the 100 year frequency flood
by about 2.0 feet. The estimated first cost of the plan is $203,400 and the
annual charges,S15,400 including maintenance. Annual benefits of $24,000 m
yield a benefit-to-cost ratio of 1.56. Other pertinent data related to
Plan 4 are summarized in Table D-I for comparison with alternative plans.

Plan 5

45. Channel Improvement Plan 5 was designed to test the effect of pro- p .
viding a floodway for high flows and avoiding channel excavation, The plan
considers the construction of a 200 foot wide floodway beginning at
station 65 + 70 (L & S Railroad) and ending at Gill Street (Station 169 + 00).
The floodway would be grassed and mowed at frequent intervals to prevent
obstructions to 'low. -

46. This plan also includes the removal and replacement of bridges at McKay
and Carver Streets as considered in Plans 3 and 4, however, no railroad
modifications are included. Utility modifications are the same as recom-
mended in all previously described plans.

47. Plan 5 would reduce the maximum stage of the 100 year frequency flood 0
by about 1.0 feet. The estimated first cost of the plan is $161,200 andthe annual charges, $12,800 including maintenance. Annual benefits of

$16,700 yield a benefit-to-cost ratio of 1.30. Other pertinent data related
to Plan 5 are summarized in Table D-1 for comparison with alternative plans.

Summary - Channel Conveyance Improvement Alternatives 9 0

48. Table D-I summarizes pertinent data relative to each of the alterna-
tives discussed in the proceeding paragraphs. Stage-Discharge relationships

for existing conditions and alternative solutions are presented for compari-
son in Plate D-l. The Stage-Discharge curves present the comparitive
reduction in flood stage for each alternative at station 129 + 60, the 9 S S
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economic index station. The damiage stage (Elevation 195.5 fct

is also indicated on Figure D-1 to assist in evaluating the various

alIternat ives.
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Selecting A Plan

0

49. The selection of the best plan of improvement for the study area
involved the conparison of the various alternatives which satisfy the
formulation and evaluation criteria outlined earlie:. Consideration
was given to environmental effects; social well-being, the regional
development and the national economic development. During the selection
process, all alternatives were presented to the public at a public 5
workshop held at the Scotland County Courthouse on 20 November 1975.
The transcript of the workshop and all subsequent correspondence is
presented fcr review in Appendix 2.

50. A System of Accounts, as required by Principles and Standards,
is presented in the main report. The System of Accounts displays 0
each planning objective carried through the final iteration and the
beneficial and adverse contributions thereto by each alternative
considered.

The NED Plan 0

51. As described in ER 1105-2-230 dated 10 November 1975, the NED Plan
is the plan which best addresses the planning objectives in a way which
maximizes net economic benefits. In consideration of the different type.
of structural alternatives considered (deepening versus not deepening),
two plans emerged as candidates for the NED Plan. Of the deepeninq

alternatives (Plans 1 and 2), Plan 1 resulted in the greatest amount of
excess benefits over costs. Of the non-deepening alternatives (Plans [-
Plan 3 resulted in the greatest amount of excess benefits over costs. - "
However, in consideration of the net amount of excess benefits, Plan -

edged out Plan 1. Therefore, of all plans considered, Plan 3 is the ti,.'

which best addresses the planning objectives while maximizing net
economic benefits. Plan 3 is the NED Plan.

The EQ Plan

52. The EQ Plan is descibed as the plan which will make the most sin.
icant contribution to preserving, maintaining, restorinq, or enhancin"-"
cultural and natural resources. The existing conditions ot the crcuk.

* 0
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ld neavi ly in selecting an EQ Plan. The existing channel bottom
<.r'ib'ts strong evidence of heavy siltation in the past. Therefore, the
oltternatives of deepening versus not deepening become a comparison of
I, intaining versus restoring natural resources. Of all alternatives

,ri-;idered, the non-structural alternative was the best environmental
t natic, but was not economically justified. Therefore, the major

in selecting an EQ Plan became the amount of natural cover

+ turbcd durinq construction and subsequent maintenance. Plan 1 had
st disruptive effects of the deepening alternatives considered

Plan 3 had the least disruptive effects of the non-deepening alterna-

,,, Plan 3 had slightly less disruptive effects than Plan 1. By 0
,inq slightly more emphasis on maintaining rather than restoring

•.1riral and natural resources, and in consideration of the structural

ilre-native with the greatest amount of net environmental benefits, Plan
........., Plan I and therefore has been designated as the EQ Plan.

'-, tlected Plan

As described in ER 1105-2-200 dated 10 November 1975, plan selectiondt2e, *Jsiqnation of that alternative considered to be the most desirable,

S,>d on results of the study. This selection is based upon the public

-, ;onse to the detailed plans carried through the final stage including 0
. view, of those who participated in the study both formally and in-

As discussed in the preceding paragraphs, Plan 3 is the NED and the
LI- Plan. Plan 1, however, had sufficient merits to be considered very

'Tonqy on both accounts. Therefore, selection of a recommended plan

n,irrovwed to Plans 1 and 3.

5. After careful consideration of all data presented in the preceedlng
,, and after careful review of public preferences expressed during the

pUl i.workshop and subsequent correspondence and informal coordination,
Plan 3, in combination with the regulation of the residual flood plain
' ,uun designated as the recommended plan.

6S
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SECTION E

THE SELECTED PLAN

1. This section of Appendix 1 is concerned with describing the plan selected
in the previous section. All meaningful effects of the plan, both favorable
and unfavorable, are presented. Information presented in this section and S
the remainder of the Detailed Project Report serves a dual purpose: the
report serves as the basis for approval of the project for construction by
the Chief of Engineers; and it serves as a basis for preparation of plans
and specifications. Therefore, the level of detail and extent of enaineerinq
work reflected in this appendix must be sufficient to proceed directly to
plans and specifications. 5

Plan Description

0
2. The most appropriate plan of improvement for flood control in the Leith
Creek Basin is a combination structural and nonstructural plan. The structur-
al meas,,res consist of cleaning and widening the existing channel for a total
distance of 1.97 miles, replacing two highway bridges, and relocating two watt, .
mains and one sewer line. Nonstructural measures consist of passage, by th,
local sponsor, of regulatory measures to control the residual flood plain. T ), 0

concept of designated floodways is recommended and discussed later in this ',tCl
A general map of the project area is presented as Plate E-I at the end of this
section. Detailed project information concerning pertinent aspects of the - .

lected project is presented in Plates E-2 through E-12.

%
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3. The main features of the recommended plan are as follows:

Widen and clean the existing channel a total distance of 1.97 miles
Bottom widths vary from 35 feet in the reach between the Laurinburg and 0

Southern Railroad (Station 65 + 70) and N. Main Street (Station 162+60)
to 30 feet between N. Main Street and the end of the project at Gill Street
(Station 169 + 00). Channel side slopes are desiqnated as 2 horizontal
to 1 vertical.

Bottom slopes range from .0015 ft/ft to .00086 ft/ft. •

Remove and replace the existing McKay Street Bridge (Station ill + 90).
Replacement structure will have a minimum low member elevation of 196.4
feet msl and sufficient opening to pass a flow of 1640 cfs with a head loss
of no more than 0.2 feet.

Remove and replace the existing Carver Street Bridge (Station 147 + 20).
Replacement structure will have a low member elevation of 201.0 feet msl
and have sufficient opening to pass a flow of 1570 cfs with a head loss
of no more than 0.2 feet.

Relocate the following utility crossings:

Station Ill + 90 --- 8 inch water main
Station 128 + 70 --- 8 inch sewer main

Station 147 + 25 --- 6 inch water main

Acquisition of 20.72 acres of permanent right-of-way will be required
to implement the proposed plan.

Local sponsor is required to adopt and enforce land use measures to
prevent the unwise and uneconomical development of the flood plain.

Plan Accomplishments

4. The major benefits that will result from the selected plan are the
reduction of existing and future damages to the urban areas of Laurinburg
and East Laurinburg, North Carolina. Construction of the selected plan

Appendix I
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would produce flood damage reduction benefits for approximately 82

structures located within the existing flood plain. Average annual benefit-
of $23,250 are estimated for the reduction of flood damages to existing
structures. No monetary benefits are claimed to future development since
the plan recommends regulation of the residual flood plain. Plates E-2
and E-3 illustrate existing and improved olan and profile views for the
100 year frequency flood; Plates E-5 and E-6 illustrate stage reductions
for the 10, 20, 50 year and standard project floods.

Effect of the Plan on Environment

5, The selected plan consists of widening the existing channel bottom to

widths ranging from 30 to 35 feet and deepening as much as two feet. This
plan would have environmental effects in that it recommends the removal
of trash, debris and large discarded articles from the creek bottom and
the removal of vegetation which, in places, clogs the channel and collects
floating debris and scum.

6. Adverse effects of the selected plan include the destruction of existi-i
bottom flora and invertebrates, loss of vegetation from one side of the
creek, and a temporary increase in turbidity and sediment load. ConstructV:) :
of the proposed plan could also result in lowering of the surface water
table immediately adjacent to the improved channel.

7. Right-of-way clearing would result in the loss of 20.72 acres of vecwtAit
This cover loss would include shrubs and thickets (black willow, privet, hon(--

e uckla and greenbriar) and some trees (sweet gum, sycamore, black gum, and
a few pines and small oaks). The project area is a narrow strip which is
impinged upon from both sides by residential and commerical development, an!
provides only marginal to moderate habitat for birds, squirrels, rabbits ,-'
(t her small animals.

8. Studies by the North Carolina Wildlife Resources Commission show that h
aio iunt of strfam cover is the greatest single factor affect inq fish prlo i!
in streams disturbed by flood control measures. Fish resources in the pr():.

area are limited to darters, daces, a few sunfish of minimal size, and po<,-'..
small picker,-l or larqemouth bass at the lower project limit. Since this
,h'rives its flood control benefits by widening and deepening of the ch<innt
cover could be reestablished along the edges of the creek without affecti--
channel flow.
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q E x i t inq bo tom f bra and i nv, rtebrat es 1 e r ,tv- i i I
wted with any channel ;od if icatior pl ar . The -a .1r * ,

hnuld gradually recolonize from fiora and inver teb-ates above the prou"
hut will probably result in a less diverse population.

P. Eros ion, turbidi ty and sedimentation would be increased dIr i r,(j ar j
, , I r- ,nt i eLetation I, e.-tab hed. So-,i nir .i [ n.

bail I, Lure on all cleared areas. Thi, plan teqji res 34 700 cnh i : *'.,r' "- '
c .'cava tirl , d J ,2 acr t' f clearing. A b} ,r ,as '

I )aJ may occur during periods of high flows due to a slight increase in,
,hannel velocities. Sediment impacts are not expected to occur doa-.strea, 0
" t hr project in the more valuable habitat. Immediat-ly below the I . re
re ject limit, the creek slows and widens to form a broad swamp with no

lefined channel. This area acts as a filter. On days of high volume t low
.rl.J tIrtidi y in the uaper reaches of Leith Creek, clean water car Lc
bserved in the lower swampy area.

II The selected plan calls for deepening as much as two feet in the extreme
l-)wer reach in order to obtain maximum capacity of the L F S Rail road eulvurt
m)-ated at the downstream I imit. The remaining reaches of the 1. , I pr)o-
ect generally follows the existing invert elevations and avoids deepe, in!g.
In areas where excavation proceeds deeper than more recently deposited sedi-
ment a silt, a draining of wet soils is possible immediately adjacent to the S S
"reek. Elevated fill areas and a slightly lower channel bottom could result
in better drained soils and fewer lowland hardwoods in the reestablished cOver.

12. The proposed plan can also be made compatible with local plans to con-
truct a park on the western bank between Carver Street and Caledonia Road,

the ,construction of a greenway connecting existing park facilities with S S
I lposed park facilities. In accordance with established Corps, policy for

rcreation facilities at local flood protection projects, potential flood . -

control alternatives were formulated without regard to recreation in order
,avoid the influence of recreation on the formulation of a project which

m ust attain a benefit/cost ratio greater than unity without regard to r.c . . .
reat ion. The inclusion of a greenway with a bike and walking trail .nd ,

i (ri) dical by spaced picnic tables and park benches is included as part of
-(,commended plan and wi 11 be discussed later in this sect ion.

Other Plan Effects • •

13. C')fi" ruct i n a f I ea controI ct on Le it h Crelk v. I ,
eaI hazar , part icularly those created b'y the ye( rfl I .,

tar I , ~b i , include •  thet r .uct i , t I' t, , . - -

,e peac ,f 'ind that qoes therewith; rtd, d i .t. : r '

aId i11prove. le ,t hf t i c qual I I".

0 0 0 0 0 0 0 0 0 0 0 0 10 RI a
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DESIGN

* l,, .,li~ti t r- Lti th Creek i s d isc s~ Cn Li

-.. .. trs Jh -cc ted planl and LS$

1!1 vlIc tli l- discu s se J[ In tieLi

i t) I ~- C - '-4 s c t i of C , of t h I :),I.1

J H ' 4 FL 1MPf OVEMENT ON DISCHARGE RATES

I'a nthe re-lative mai(ituide the proposed chacnn i r tI-
(1 dc cha ryc raites, a mod if ied pulIs rouJt nj I1 a %- ev

tP fi tn-. t2, t ti t , PlIa n I was, u sed . S tora3qe-d i c ha rj.. c u r.

-1*::-' ,r Vt.' . -cr coripu t er ex i st ing a nd i mp rved conei t i ''
.Vyi~. E ir crig Cen tor HEC -2 Backwa ter Program. Routing _oi-t

I e,, t u-se d we re t he same as, t hose u sed f or ex is t i rig a nd irio rovc
i tr n,, presented in Section C and later paragraphs of thisk c

IV ,AI t;r-ioe-d i charcie curve(, are shown on) Figure E- I.AlI tiey iKuh 1
iivr((;iip for a reach i s composed of the rou ted i nf low- hyd roy ravh 3:IL:
'0 1' ydrograph ,an i nd i cat ion as to the amount and r elativ e " ye q
ei )nqy in discharge ra)tes, that iiight accompany an impro)Vd Lhannre

I ind lyz i ng only the rou ted iif flow hyd rog raph . I f Im c, riajnqe

1, n Le ttd hbyd r oqr aph usi ng natural vs improved channel condi i (,r I ens I ,-:a
idold iona I st ud ies, to more a-ccu ra telIy def ine t h i "Chaisec Io.

I UiqI I, the Ini t ia I study objective, the i nf t ,nyri
Pr -yejas I_(uted for both exist myno and improved channel cond i tions L,i

d char(?e' ctirves and rout icy~ procedures described above-. Tio I
d5 Le tween the exi st inq and i oprove-d cond i tions was on I 6 ft i ;

* ;n tho poeab dischairqe rate. The inflow and outflow. hr,,,; )ii,
,,idi? I r r on Fiqure- F-2 . Based on tht- re,~A ti

t : . u-led that the, ii:iprtev(l channel does net
P -1i 3 , the rerI-orcrmtcdr'd plan , Would have *it

ilL- 1S , V xcivatio- en invIved (See Tabile D-I . Thti t'
;J! f irid inys ,I I is, conclu dul that the p-i

I i e to recoin end chainc imp 'evemen t, need 0i) !w *-, ;.I

'V Psi-cr. It is, further conclndt V *Iii I,

Jl r, t hL. con(_ In u ci w I ..heI y u I d have beeri Ti -
T1, tr i hi t ion r f re lets I F i n t l ow t the peak of t h,:

Irv- Jed r Iii ki tlr tx ist In o d



' or- Leith Creek were accorip 1shed in ac, ordait i
a [pIrica3b Ie E n i nee r inq Manuals - and w it h (Jt, ,i r~i

af ' ro jec ts For- project forrnub1,t Ir
We PMa1d e IFr Lei th Creek fror- U.S. Hm'

+14 Bvpas'. i (S h t ) 2 1 4- I

v o sen ted i n t h is repor t. consi -,ts- of c nn 1 t ii
L i ad Southern Railroad (Station 65 + N0)

D' Des iqn pa rame te rs used I n c ooDu t at or On u l(
* vrrrended proji ect a re dli scussed and pi r-e,, n

!ATE, JPFAr'F PROFILES

j o! r irtoved cnd it ions jere corcp'-ted11,
>.ve pti Vn (CI card) of the Hydr-aulic Enqincerinq Cm tt

' .. ~ v.'Water- Surface Profi les'. Improved profil, .,4,, wrec
~ Project Flood and flIoods- havinq rerurr-encec < ~-

V ta r' Plate-, [-2 and E-3 compare the e' il
i-, i ''of i I v i ew.s f or t he 100 year f requeic y f I ofwd

-*Lofrpare exis-tinq and im-rproved Flood profiles For Ih(
nclard project floods. Hydraulic criter-ia used forCuvt

It T_ t same as t hose presented i n Sect ion C for- e
ml tel in the rfol lowinq paraqraphs.

0 6 0 0 6 S 6 0 0 0 4P 49 S
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STARTING CONDITIONS

18. Starting values were the same as those for existing conditions. Back-
water computations were started sufficiently below the project limits to 0
ensure that any errors introduced by faulty starting assumptions would be
corrected by channel control before reaching the sta t of the project.

'1ANNING'S ROUGHNESS COEFFICIENT

19. When computing improved water surface profiles, the values of Mannirnq'.-
''n'' above and below project lim~ts were unchanged from these used in compi'
the existing profiles. For the project reach limits, a channel ''n' value . .

3 0.035 was used to reflect improved channel conditions.

MINOR LOSSES

20. In general, all minor loss coefficients used were the same as used for
existing profiles, with the exception of expansion and contraction coeffici,':"
within the project limits. Contraction and expansion coefficients within
project limits were reduced to reflect improved conditions.

PERTINENT HYDRAULIC DATA

21. Pertinent hydraulic design criteria, such as bottom widths, side slope-

and limits of improvement are shown in Table E-1. The table also present-.
the 100 year design discharges and the average channel velocity and water
surfac- elevations for both existing and improved conditions.

Appendi>
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Table [E-1

P EMI NENT 11)YDRAUIIC DATA
L.Ml 11 CREEK, SCOTLAND COUNTY

100 Yuar Flood-Existing and Improved Conditions

L I 01, 11 Lo.<t S Average, Channel Water Surl2.
1 ~~Velocity o.'i

---- Dis( h.irge Existing improved Exist im .. .

1.30

Nav, Nt u rl 12000 7 .73 186. 7

12000 2.58 1 IMO).

"it a12000 2.74 1'40 0

A! 2 00-3 189 0.

2000 1.08 192.6

.52 i.2000 .49 [1.T

11s~ 20100 .78 11.10

IS t' 12 1000 .77 111

2000 .59 19l0 I 1

1s l2000 .69 191.21

.12100017 191.200

I usii 0001.66 191.39

*, ira 1200f) 1 .64 1

NS u r 1 1920 6.23 191.2]

I5 -St~ ll inning of P'roject

1920 4.62 3.06 1(. C) 1 3 7

192 . 66 1.44 .. - I

.219201 1.27 1.99 K..

ij 1920 14. i7 5.26 0.

1"20 5.~9 6.514 i,. 15

- '1920 2.()( 3 61
190 .. 3.99

f 1) '0 .7 3.07

* 0 S 6 0 0 0 0 0 S S S 0 S S S



lable E-i (Continued)

I ~m IAverage (lI.riw-

S id' Veloc itLy :

>1,AI. I iISlp Discharge Existing Irnprovusd *ir1i

FLt)t (ho r/ve r t (Cfa) (Ft/Se:-) (VY.L

* ~ .. , 91920 175'

- .~.u 1920 .62 ...

1.0 1920 6.66 5.23 2u

,I1th Avunue

1.0 1920 .76 6.40 z'1I>

1.51920 2. 74 ? .5s

-0r 1920 1.19 2

1) 1840 1.24 2 1,4

1840 1.22 2.b

* . . 1840 1 .09 ~.

* .,,184 0 1 .2 t3 0'.1

1840 1 . 98 1< '' 0

18/4

14 .:.1840) 1.69 S

1840 2.A3

184C 10.99 .

1470 1.55 3

1470 1.77 5.

1470 1.52

JfProject

1470 1 -. J

1470 1.10

ti 1 1470 .

Z0

II7.



1/
- Recommended plan of improvement includes the replacement of the McKay
Street Bridge. Channel widths in this table represent improved conditions.

- Reach between 120 + 12.5 and 121 + 07.5 requires slope protection for
bank stabilization. See Plate E-9 for details.

3/
* - Recommended plan of improvement includes the replacement of the Carver
Street Bridge. Channel widths in this table represent improved conditions. S 5

Appendix I."". "

E-10

i. ' L. 'lia . . ~
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S.7

Channel Design
22. The selected channel conveyance improvement plan for Leith Creek will -

pass an 3-year flood with zero damage to existing commercial and residential
structures. The following tabulation shows pertinent design data relative
to the selected plan.

Reach Bottom Width Side Slope Bottom Slope ,
(Sta. to Sta.) (feet) (horz:vert) (feet/foot)

65+70 to 133+00 35 2:1 .00150
133+00 to 163+00 35 2:1 .0086
163+00 to 169+00 30 2:1 .00036 

23. Desiqn bottom and other data are shown on Plates E-2 and E-3 of this
section and in Table E-1.

SLOPE PROTECTION

24. Results of hydraulic computations and investigations indicated that slop(-
protection would not be required for hydraulic purposes. Representatives of th,
Foundation and Materials Section of Charleston District performed a site re-
connaissance of the project area in November 1976. Results of this visit
indicated that the soils were very sandy with some silt content. No rock was
observed along the areas inspectad. The existing side slopes are IV and IH
and steeper with adequate vegative cover. Slope heights vary but do not ex-
ceed 3 feet. The normal groundwater table appeared to be between 0.5 to 1.0 0
ftet above the creek bottom. There were no significant erosion which was
apparently due to adequate vegetation.

25. The channel design requires a 35-foot bottom with IV and 2H side slopes
for most of the project reach. However, channel transition will be required 6
in the vicinity of Commonwealth Avenue (Station 120+40) and the SCL Railroad
(Station 120+80). In this reach the design channel must transition from a
35-foot bottom with 2:1 side slopes to a 20-foot bottom with 1:1 side slopes. '* -

Bank stabilization will be required in this reach as shown on Plate E-9. T., -

maximum height of cut slope in this reach would be approximately 9 feet; but,
the averaqe height of cut slope would be about 6 feet. ,

Append 1
E- 11

.. ...... . ... . . . . .
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26. Stability analyses were conducted for the steady seepage and
drawdown cases using assumed soil properties typical for the soil
types found on the project. Both cases examined showed the sections
to be stable for IV on 2H side slopes (See Figures E-3 and E-4).
Existing wood retaining structures at Commonwealth Avenue may be ex-
tended as necessary to provide stability behind the IV and IH cut
slopes for the waterway opening beneath the bridge. The structure
extensions would be short and would consist of wood soldier piles

and wood lagging, the same type construction as the existing structures.

27. The use of sacked sand-cement riprap protection is also recommended -

for this transition reach. This type of protection consists of the place-
ment of cloth cement sacks filled and securely tied with a mixture I •
of one part Portland Cement (ASTM C150, Type 1) and 5 parts sand. Sacks
should contain one to one and one-half cubic feet of sand-cement mix
when two-thirds filled. Each sack shall be hand placed and pushed in-
to firm contact with adjacent sacks. The riprap shall be thoroughly
wetted as work progresses in order to form a bond between adjacent sacks.

BRIDGES

28 All bridge crossings within the study reach are illustrated on
Plates E-7 and E-8. Proposed improvements at each crossing are shown
in red. Two bridge replacements are recommended at the McKay and Carver
Street crossings. Recommended mimimum low member elevations at each are
196.4 and 201.0 ft. msl, respectively. The replacement bridges should
pass a fifty-year flow with a head loss of no more than 0.2 feet. Re-
commended low member elevations allow a one-foot freeboard for the 50- p
year flood. Cost estimates for bridge replacement represent the cost
of removing the existing structure and replacing with four fifteen-foot
precast spans, 26 feet wide with a H-l0 loading. Actual replacement
structures will be a local responsibility and will be coordinated with
the Charleston District.

29. No structural modifications to the remaining bridges are recommended.
Remaining bridges have sufficient openings or adequate wingwall protection
to allow passage of high flows without significant damage to the structure.

[- UTILITIES

30. The selected plan of improvement calls for the relocation of the
fol lowing utilities:

* i
Station 111 + 90 --- 8 inch water main
Station 128 + 70 --- 8 inch sewer main "I--'.

Station 147 + 25 --- 6 inch water main

* S

,) )endix I

E-12
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31. Replacement of the water mains may be best accomplished simultaneously

with the replacement of the McKay and Carver Street bridges, as one main is

located beneath each bridge.

32. Two additional sewer crossings were considered for relocation. These

mains are the 21 inch sewer at Station 122 + 50 and the 18 inch sewer at

Station 147 + 00. Cost estimates for relocation of these sewers using
inverted siphons are $35,750 and $25,300 respectively. Ensuing engineeri_)_-

and economic studies indicated that the relocation of these pipes was not

feasible and would place and unjustified burden on the local sponsor. Aft- 0

consultation with higher authority, it was decided not to recommend relhciV

of these pipes as part of the selected plan of improvement.

R IGHTS-OF-WAY

33. Right-of-way acquisitions for projects authorized by this study

authorization are a non-Federal responsibility. An estimated 20.72 acres
of permanent right-of-way will be required in order to construct the
selected plan of improvement. Cost estimates for right-of-way acquisition
were obtained from the local sponsor. A typical right-of-way section is
presented on Plate E-10.

RECREATION

34. Recreational facilities included as part of the recommended plan
include the construction of a greenway adjacent to Leith Creek beginnin."
at the Church Street Crossing (Station 105+50) and extending to the upper
project limits at Gill Street (Station 169+00), a total distance of 6,350 6
feet. The greenway will be constructed on one bank only (see plate E-10
for location of proposed greenway) and will include a four-foot wide bitu-
minous surfaced trail for biking and walking and will also include periodi_.
spaced picnic tables and park benches. Two picnic sites have been locate.,-
in the vicinity of Carver Street behind a complex of low rent apartment,
and in the vicinity of McKay Street near the elementary school and play- 0
(iround. Each picnic site will contain two tables and one trash receptit .
Park benches will be lo-ated at road crossings where picnic sites are nt t

planned in order to serve pedestrian traffic from the trail and from cac..
respective road. Ornamental shrubbery will be planted in appropriate
locations to beautify the greenway parks.

0 0

.... . . . . . . • .



BEAUTIFICATION 
0 0

I ii ord, r to) pi ov ide a more env ironmen ta I 1 y coripa t i b
. caf .pt)ble project, all attempts shal I be made to excava t r .

()Ily to avid (lisruptive effects to the opposite bank. Mo t 1 .

shall be deposited in disposal areas adjacent to the creel and t1 1 S S

'J.ptth of four feet. All disturbed areas shall be s,;oothtd oJ

6. AMdi t ional beautification measures would receive full cof n
Wl~ring the preparation of plans and specifications. In ;if, fi

, L-turbed areas of all elements surrounding the project would h, i. ,
W restore the natural scenic beauty and to provide an attrjct iv ;,. r 4 1

j reenway park will be constructed adjacent to Leith Cruck anu ,i iiWi
shrubbery planted to assist in beautifying the area.

Construction

A-sumi nq anthori zat ion and funds availability, it is est m, r, d th, 1!
h project could be designed and constructed in less than two y ear I, . Th

ime est imated for construct ion is less than one year. The major cois t ric 0 0
rial items required for the project include 34,700 cubic yards ,4 , )r

x tvation: 19.2 acres of right-of-way clearing and 11.24 acres of :,htiav
i- cing. During construction, only the areas required for cosI. , ,,

.3nd disposal of excavated materials shall be cleared. All efforts sh.all I ,,)
ide to disturb as little natural cover as possible.

(I rder to prov ide for abatement and control of any env i ri v..n,

lition arising from construction activities, the contractor and hli
. I t at os shall comply with all applicable Federal , state ant I ,) , . . .

I.rind requlations concerning environmental pollution control and S

Operation and Maintenance ° "

t r t n i n4)r ( -a nd i t cn3n c c s t wo 11 uxI I d' b I

I . ( c' atd r tcr oat ri0 ,1 foci I tics. Operat ion ind T1i ,r

I i on -- Fetd'r.I resp)ns ihi li r and W )tuid h , col ,l i i
h F cditr, I re'pllat ions. No s ign i ficant pr') 1.."

1. 'a .l'(t ion With opf.rit ion and on iit nance of he .u. &. ;

0 6 0 0 0 ,,0 .S U..- -,0•
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Floodways

f !i',r ,c t 'r l portion of the selected plan of ir'pr(,vcr t' i ;

..;u a ;tn ut the residual flood plain. The concept of desiqnatk-il 'i..

,ussed in the tol lving paoan I I n rq .f pin
a and I pr-ved cfndit ins are pv i,-ntid t P

SLr) "-Y r4CEPT

Ie ,-i th," oo,,ay concept 1s to a I o. , I a u, c

in w " thout significant 1 1 ood 1a / - .I'rd • -
r "r:r, r,)-, , i )cn, ,  a i- iior floo -! would inundate the ent'rt il o l .

, flod,;ate- in the channel and areas immediately adiacent t
. .1norf ll, be flowing swiftly, while water that covers h ara

. c .q- nigh ground would be ponded or movinq very o y.-

S-ICtrc ive development were placed in the area normally occup , r','
tn- s i ftly flowing water, the obstruction would act as a da", (a i6 •

Sit,( . ter to back up and reach significantly higher uL va , . Pi ,-

o' de4(velopment in the outer areas of the flood plain il1 l

c acem'.eot of stored f lood..ater , but obstruct io(n to (M rl

RtJ,. 1, ion of f loodwater storage area, vi I I cause some ra
! v it i -,, ut the ailiount of elevation increase can be o( t 1,

I. qtr g t - . idth of the area set aside or passaq, t f , ' .

i . i a; that i I1 be reached by the d- iq flo l ff Ir o, i.
r I-rlqt ar a is usled t o re u late the fIloot t leva tins ', hu

hc, o, constructed ..,iithin the fringe areas. The-area set i, d- -r

, ; :t- :,-a' o f I o d lowj is3 ri.t-c r,'d to a" t I F 1> i..-v

P IN ('F

I'; ] r I bc'+, ,'" to I tl )dwav and the natural flo d plain i,i - i t
. ,, r, bc, w, VF see:,''. I n ;hi n(Dor t ht F 1.

:.' i ... . , r.' ,, >h,' *"'- , V
r  

(r!lu,'h/ , 1 ood ci scharo v., t;

, ., ' ,, i-r . Thc l ,lw-c ay frir nin , is t

i ll ,) , ciJfl Ir i t i I i - 0 F the lOP-

0 0•

~ - --. - t --~.~:.. . ~ . m r - - "- .. -.. ' .::



S I[PROTECTION LLEVATION

-. . C,,pete fill inq of the floodway fringe area wilI cause the l'9-vu,

I .-, to rise abo ut one foot higher than it would under present 'ndit i(,

.!" i.+sible future 100-year flood elevation is referred to as th,

Protection Elevation" which is designed to serve as a a u t

.... ,r. ernt mithis the floodway fringe areas. Homes and oth-r ,a"< .

I ; t es should be, constructed above the flood protecti., sly .,

.- (ted equivalent protection by flood proofing. Exhibit E-I i I.

S>erqs described in te preceding paragraphs.

Ot'hF ,tREA "APS

'. Platcs E-11 and E-I t. r,' s on-rres -- loocJ.a) rr rr,

(defined by tho limits of the 100-year flood) for both pre-project

prewect conditions. Also shown on the Flooded Area mans aro
,- 'ns and number, of surveyed cross sections and computed flood g

ion elevations. The floodway and floodway fringe boundaries .-jr-r,
, scalin corruted distances right and left of stream certerl >

:.r to locate the floodway and floodway fringe boundaries on land,
it will be necessary to scale distances from boundary line to identi-

" efer.nce -arks (streets, buildings, etc.) on the maps, thtn
, e t same distances in the field. The actual limits of the 100
- )od ra y vay somewhat from that shown on the map because irS 1,
; hotoqranhs a based maps, the flood plain limits rust bi mr

bet ,n surv.'el cross sect ions•..

7 11vi v,,a cc, 1cu lated based on exist inq and improved h,;,r aI
I.t ,ns. The rr,st hrd of calculating the floodway removes an eua p 0

SS t or(nvoyrce f rorm each s ide of the channel . Theref ore, +

j n tnoin th , flodway area on ri ther side of the ,
n: or ) tht(n I lrh rd i nq potent i a that now fx x ,ts on t r

'' iO ve to b shr te ! r
t , i t r n ir noi in t ri cal,. n[olicv, or- ither dec i .

t p ,ri d on(,r',/ t () , , i ,

. h, f orI I,' 1 oc, at ion. I f such p,, I i , + .

h Iin'- , h f oidway r t w I I be necessary sV T ( ',.

i, , , , irs toq ther with the hydr u i . ,,

0 •

p 0
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1 0

Floodway Floodwoy __Floodway

will confie F00odYeaoFloodito loodvayian

raise ~ ~ ~ ~ 0 Natural 100- Year Flood Cet~lvtnTPCL FOD A
one ~ ~ ~ ~ ~ Crs fotloelvdPrtctonEevtin

DOEveomn.oae nFoda rneP A CROSS SECTION

areas should be elevated above Flood
*Protection Elevation. Not to Scale

EXHIBIT El



PRCIF ILES

47. As mentioned in the Drevi paragraph, the I ii ts of th 100
flood, which delineate the floodway fringe area, are shown on th,- 1...'
A rea Maps (Plates E-11 and E-12). High water profiles for vari, tJ,,

Airsids under existing and improved conditions are shown on Platt- , . .

--. F lodwa' Profiles, showing the flood protection c levati n "
for existing and improved conditions are shown on the same plait-s a .
flooded area maps.
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SECTION F ," "

ECONOMICS OF SELECTED PLAN

1. The purpose of this section is to centralize economic material,
both cost and benefit data. The material presented in the following

pages concerns only those facets of the proposed improvement which
can be readily quantified in dollar values. Data related to the com-
putation of monetary damages without project construction is presented
in Section C. S

Methodology

2. The tangible economic justification of the proposed improvement

can be ascertained by comparing the equivalent average annual charges

(i.e., interest, amortiiation, operation and maintenance and major .

replacement costs, etc.) with an estimate of the equivalent average
annual benefits which probably would be realized over the 50 year period
of analysis selected. The average annual benefits should equal or S
exceed the annual cost if the Federal Government is to contribute
toward the project.

3. In order to evaluate economic benefits and damages, field in-
vestigations were conducted to determine property elevations within
the flood plain of Leith Creek and to make appraisals of property
value within the damage area. Data was also obtained in interviews
with various city officials, merchants, and individual property owners.

Flood damages within the flood plain do not vary significantly with , .

the season of the year.

Appendix I
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4. All estimates presented in this section are based on September 1976
prices and the prevailing Federal interest rate of 6-3/8% was used to
determine annual charges.

Costs

FIRST COSTS 0 6

5. The estimates of first costs presented in this section are for
providing the channel conveyance improvement project and recreational
facilities described in Section E, In accordance to established policy,
recreation and flood control costs have been seperated in order to estab-
lish justification of a flood control project on Leith Creek without
regard to recreation. Recreation cost represent the estimated cost
over and above the estimated cost of the flood control project, for
providing a Greenway adjacent to Leith Creek.

FLOOD CONTROL COST

6. Federal costs for flood control include all Corps of Engineers costs
for investiqations, design, and construction (including costs of super-
vision and administration) which are anticipated to be incurred following
the transmittal of this report to the Office, Chief of Engineers for
approval. All costs incurred prior to the transmittal are considered
"preauthorization study costs" and are excluded from economic analysis. -

Federal construction costs were obtained by applying unit cost to
estimated construction quantities. An allowance of 15 percent of the
estimated construction costs was added for contingencies. Engineering
and design costs was estimated at 15 percent of the construction cost *
and supervision and administration was estimated to be 7,5 percent., -

7. Non-Federal costs for flood control include all anticipated cost
which will be incurred by the local sponsor in fulfilling the requirements
of local cooperation and any Federal cost in excess of the Federal
limitation. Non-Federal costs were obtained from the City of Laurinburg, * 0
the local sponsor. Table F-l summarizes the estimated cost for the plan
of improvement for flood control. Details of this estimate, including
a breakdown of Federal and non-Federal costs, are included in Table F-I. . . .

. °, ~ - .. , . ,
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F--2

* 0 0 0 0 61 0 S 0 0 0 0 S 0 4P S 0

<.A....... . . .. ---



Table F-1. Detailed Estimate of First CostsY
FOR FLOOD C014TROL

Estimated Unit Total
Description Quantity Unit Cost Cost --

FEDERAL COST0

Channel Excavation 34,700 C.Y. $1.25 $43,400
Riprap 122 C.Y. 9.01,0
Land Clearing 19.2 Ac. 600.00 11,500
Shaping & Seeding 11.24 Ac. 700.00 7,900-

Subtotal $73,800
Contingencies 11,100

Subtotal $89,900
Engineering & Design 25,000
Supervision & Administration 7,O0

Total Federal Cost $1 17,000

NON-FEDERAL 2'1

Land Cost L.S. $1,800 $1,800
Bridge Replacement 2 Job 25,250 50,500
Water Line Relocations 1 Job B,500 8,500 -

Sewer Relocations I Job 3,200 3,200-

Total Non-Federal $64,000
Total Federal 117,000

Total Project $181 ,000

i/AllI cost based on September 1976 prices.
2Non-Federal cost are actual cost estimates obtained from the City of
Laurinburg, North Carolina, the local project sponsor.

Appendix 1
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RECREATION COSTS

8. Only those costs expended on recreation over and above flood control 0
costs are apportioned to recreation. For the limited development proposed
on Leith Creek, these costs would be restricted to cost incurred in the
development of a bike and walking trail, four picnic tables, four park
benches, trash receptacles and ornamental shrubbery. The local sponsor
has indicated a willingness to cost share on a 50-50 basis, all recreational .
expenses which fall within the cost limitations of Federal participation. . •
Federal participation is limited to 10 percent of the Federal cost for
flood control, without approval of higher authority. (The current
estimate of the Federal share for a flood control project is $101,000.) .

Operation and maintenance of the facilities after completion will be
a local responsibility. Table F-2 summarizes estimated recreational
costs. A contingency factor of 20% was included in the costs to cover p p
such items as road crossing markiings and special earthwork which may
prove necessary after detailed survey of the area.

Table F-2. Detailed Estimate of First Costs .

for Recreation

Estimated Unit Total
Description Quantity Unit Cost Cost

Bituminous Trail
a) Soil Compaction 6,350 L.F. $ .30 $1,900
b) Bituminous Surface 6,350 L.F. 1.50 9,500
Picnic Tables 4 ea 800.00 3,200
Park Benches 4 ea 200.00 800 .1
Trash Receptacles 8 ea 100.00 800
Ornamental Shrubbery 1 L.S. 2,OQO

Total cost $18,200

Federal share 50% (not to exceed $10,100) $ 9,100 0 0

Local share 50% $ 9,100

p •
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TOTAL FIRST COSTS

9. Table F-3 summarizes total first cost for a flood control and .
recreation project on Leith Creek, Details of the cost estimates are
presented in Tables F-i and F-2. "= -

Table F-3
Total First Cost - Leith Creek

Federal Cost

Flood Control $117,000
Recreation 9,100

Total Federal $126,100

Non-Federal Cost

Flood Control $ 64,000
Recreation 9 100

Total Non-federal $ 73,100

Total Project Cost

Flood Control $181,000
Recreation 18,200

Total Project $199,200

ANNUAL COSTS

10. Estimates of annual costs are based on a 50 year period of analysis.
Interest during construction is not included since the construction period - -
is estimated as being less than one year. The investment cost thus equals
the first cost. Interest and amortization charges are based on an interest
rate of 6-3/8 percent. The estimated cost of operation and maintenance

* - is also included. Table F-4 summarizes the annual costs for flood control,
Table F-5 summarizes annual cost for recreation and Table F-6 summarizes

.. total project annual cost.

Appendix I
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Table F-4.. Average Annual Costs -Flood Control

I tems Cost

FEDERAL COSTS

Investment =$117,0000

*Amortized at 6-3/8% for 50 years equals
average annual charges $7,800 .

NON-FEDERAL COSTS

Investment = $64,000 S
*Amortized at 6-3/8% for 50 years equals

average annual charges $4,300
Maintenance (2.0 miles @ $900) $1,800

Subtotal -Non-Federal $6,100

Total Annual- Charges -Flood Control $13,900

*Factor -. 066789

Table F-5. Average Annual Cost -Recreation

Items Cost

FEDERAL COSTS

Investment $9,100
*Amortized at 6-3/8% for 50 years equals

average annual charges $600

NON-FEDERAL COSTS

Investment - $9,100
*Amortized at 6-3/8% for 50 years equals

average annual charges $60
Maintenance $500 0

Subtotal -Non-Federal $1, 100

Total Annual Charges -Recreation $1,700

*Factor -. 066789 0

Appendix 1
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Table F-6. Average Annual Cost - Total Project

Items Cost 0

FEDERAL COSTS

Average Annual Flood Control $7,800
Average Annual Recreation 600

Total Federal $8,400

NON-FEDERAL COSTS

Average Annual Flood Control $4,300 S
Flood Control Maintenance 1,800

Subtotal - Non-Federal Flood Control $6,100

Average Annual Recreation $ 600
Recreation Maintenance 500

Subtotal Non-Federal Recreation $1,100

Total Non-Federal $7,20O

Total Annual Cost -Entire Project $15,600 .

F -72-2

. . . . .. .

0 .
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Benef its

FLOOD CONTROL BENEFITS 0

11. Estimates of monetary benefits for flood control are based on the
September 1976 price level. The great majority of the area protected by the
plan of improvement is currently developed in low cost housing. Computed .
flood benefits are based on existing development only. Benefits accrue due
to the reduction of flood elevations to an estimated 65 residential and 17
commercial structures.

12. For estimating purposes, flood losses were grouped into three major
categories: residential, business and public properties. Physical damage
to the property was estimated by evaluating the cost of replacing, repairing, -.

or rehabilitating affected property.

13. Average annual flood damages were computed for both with and without
conditions. Discharges for selected frequency storms were determined from
discharge-frequency relationships and converted into stage by computer back- -
water computations. For comparison purposes, stage discharge curves
under existing conditions and improved conditions are presented on Figure
F-1. Stage damage curves were constructed for each category of damage
based on a field appraisal of individual structures and improvements.
(See Figure C-13, Section C). Average damages between successive selected
frequencies were then multiplied by the incremental probability between
these frequencies to obtdin that part of the average annual damages con-
tributed by storms falling within these frequency limits, Average annual
incremental damages were totaled to obtain average annual damages. Average .
annual damage computations for existing conditions are presented in Section
C. Average remaining damage computations for the proposed plan of improve-
ment are presented in Figures F-2 through F-4, Average annual damages
prevented represents the difference in the average annual damages without
a project and with the proposed plan of improvement and are summarized in
Table F-7.

Appendix 1
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AVERAGE ANNUAL DAMAGE COMPUTATION

Type of Damage Residential Damage Stage 196.0

Reach Number Leith Creek Index Station 129+60

Condition Proposed Plan of Improvement _______"______

Flevation
Frequency Probable Incremental of WS Damages in 2 / Danave
in years Occurrence Probability (msl) $i000 - Average lncremrrti -

.005 5___ _____ 118 $590

2001' .0050 201.1 $118 $118 $590

.0050 _ 90 $450
100 .0100 200.2 62 _ •

.0025 $ 47 $117

80 .0125 199.5 $ 2 "32_-.
.0042 $ 29.5 1 $121."--

60 .0167 199.1 $ 27 "
.0083 $ 18.5 153. SiS_ -

40 .0250 198.1 $ 10-.
.0083 $_7.5_ ___,__

30 .0333 197.5 S 5 __.__-

.0167 $ 4.5 1 5 15
20 .0500 197.3 $4 _i "_-'_'•.0167 __ _ __ _ 2.5 j 4 . 7 " "" '

15 0b67 .005 196.2 $ 1 $ 2

•.005 S 0.5 ,- " - ",'

14 .038 196.0 0

- -.---- "--.-,-.---

TOTAIH~~j

SAN 120, 4/26/b5 SAY S~U-

1/Flood frequencies greater than 200 year were not used in coinputat iolu .. 0

-:2/ Damage estimates are based on September 1976 dollars.
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AVERAGE ANNUAL DAMAGE COMPUTATION

Type of Damage Commercial Damage Stage 195.5

*Reach Number Leith Creek Index Station 129+60

* Condition Proposed Plan of Improvement

Elevation 2/1
Frequency Probable Incremental of WS Damages in- Damage

in years Occurrence Probability (msl) SI 000 -Average Increment ~

1' .005 _________ $60 $300

200-' .0050 201.1 $60 ______ ____

.0050 ___ $50 $250

100 .0100 200.2 $40 ___

.0025 ___ $35.5 $ 88.75

80 .0125 199.5 $31______ ___

.0042 _________ $28.5 $119. 70

60 .0167 199.1 $26 _________

.0083 ______ $21.5 $178.45

40 .0250 198.1 $17 ______ __

.0083 ___ _____ $14.5 $20.35
30 .0333 197.5 $12 ___________

.0167 ____$11.5 $12 5

20 .0500 197.3 $11 _____ ____

15 .0667 .0167 19.2 $ $75 125.25

.0333 $ 3 $100_

10 .100019. 1 $2
_ _ -$ _ I1 $ $25

6 15-'195.5 -T$ 0 ________

TOTAL $1499.%' .,

SAN 120, 4/26/65 SAY $)1500 .- 2

1/ Flood frequencies greater than 200 years were not used in computations.-

2/ Damage estimates are based on Septembc-r 1976 dollars.

Figure F- 3
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AVERAGE ANNUAL DAMAGE COMPUTATION

Type of Damage Public Properties Damage Stage 198.7

Reach Number Leith Creek Index Station 129+60

Condition Proposed Plan of Improvement

Elevation .2/
Frequency Probable Incremental of WS Damages inr- Damage

in years Occurrence Probability (msl) $1.000- Average Increment -

1! .005 $16____$8$1

200 - .0050 201.1 $16
.0050 ____ _____ $12 $6

100 .0100 200.2 $ 8 S
.0025 $_____ 6 $15

80 .0125 199.5 $ 4 _____

.0042 $___ 3_____ $12.6 -

60 .0167 199.1 $j 2_____ __

45 .0222 .05 198.7 1g $____ 5.5__ t

$ 0

TOTAL $173.1

SAN 120, 4/26/65 SAY $200

l / Flood frequencies greater than 200 years were not used in computations.

2/ Damage estimates are based on September 1976 dollars.

Figure F-4
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Table F-7. Average Annual Benefits - Flood Control

Proposed Plan of Improvement

A'nn. j I )irn -~ Annual Daraqts-

Ca deq,-.ry of Damaqe-> Wi thlout Project With Project Anfnud, iL, "

- •S3,500 S 1,6C 00
C,;' r , 11,500 1,500 C,,0D"

S' .550 200 1,3,-

3 ,300 y23 ,2§C

RECREATIONAL BENEFITS

i\ELPiEATIOflAL DEMAND

*Rt,, crtationa] benefits were computed based (-n guidance estabi h,-i ""

', - ltter dated 2 February 1976, subject, ''Recreation Res cu:,-, P n -.'
,. -id OC E nierorandun dat end 2 J une 1976, subj ec t, 'Pol icy for Pk ,.

Sat Local Flood Prote ti r Projects''. The 1970 and Iq b , r -- -

, -r thi Laur inburq area ihave been establ i shed in Sect i, Ci C.
-I!.Jix. Tne purpo,, of this -,ention is to determine what p -ti ,.-

- ,r , t lena I -lenmand I I be sat i , f I ed by ut 1 1 i za t i on of the reenown I I ,
stabl ish a recreat inal day value for use of these facilitits ld t ,'

* ,'--, , i ..... .nef it. Tne 1936 [ crt at ional demand for the t. .J - • - - .

, :ne Laurinburg area has been established as follows: •

ut I t v 1986 Demand
(Adu l t Act i v i t y Day,)

25,802

,, . wpV. 16,538
' J , iIl 1 1 ,1 4 2-_ . .

:- ; , lo~~~I , IC)...:..::: :

'" ,, i. a 'd ]i t hi. I? -C - iv ' . a-.u dtand t in . ""-"'"'"""

-' . .. ,' ,n l ii,,H ,, it -, . r.' , tuit urn half iut ti , - •

kir Ii J.I' . ~ . . ~ tiI. i i i - -

-. ,'-i, ,u t' i ' rut thc Liic hu ip p1- . sil h , state or or lr" . . .
*,,!,. 'w b de-",nd f (,r 1) i rcnI kin.1 wa', r,.duced to 12,q0 . , .. . - - - .
.. , - , .., - 8,250 1c! ' vit! .1ty J iv and t ,r hird -4atchil,: I. ' i . .. " ...

. . . . - ,.
- . .- . .-

-:' .::'::2 : :- -"::" -' . .". .... . . ..-.-.. -. ... .. -..-.. . . . . . . . . ".. . .. . . . . . -. - -. . . . .- . .. , -. . - - , ::-:

• -"-"-"'-'"-"'-'"-"'~~~~~~~. . . .. ""---"-"-". . ..-"."' - ""----.""• ." - ..... ..... . ,.. ., ... , , . -.

- ~ ~ ~ 4 ] - ' . ' . " - . .- _€ . ' " . , . - . '. ; _; ' _- - . . - - , .- . - . - . _ - . _ . . __e- _
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6. Recreational demands were further reduced to account for other
tcreational areas within the city which include facilities for each
respective activity. This reduction was made based on the ratio of - 4
.rcage in the proposed greenway (12 acres) to the total acreage of S 0
*,ther existing and proposed parks offering the same activity. Inves-
ti(ations revealed a total of 96 acres of existing and proposed which
,ffer picnicking facilities, 85 acres which offer nature walk facilities

3 i 35 acres with bird watch facilities. Therefore, assuming equitable

,ci;e of all park facilities, including the greenway, the estimated use
the greenway has been established as follows:

Activity Activity Day Acreage Ratio Activity Day

Demand Usage for
Proposed Greenway

Picnicking 12,900 X 12/96 1613 S •
Nature Walking 8,250 X 12/85 = 1167Bird Watching 5,570 X 12/85 = 786

17. No other park areas in the vicinity of Laurenburg offer bike trails.
1H)wever, assuming that four times as much adult biking would take place 3 0
(,n city streets as in the proposed greenway, the activity day usage for
,,.-ing in the greenway can be established as one fifth (1/5) of the total
,ivity day demand or 2,033 activity days (10,164 X 1/5). The following
ta-ibulation summarizes total activity day demands for proposed greenway
ojrn Leith Creek.

Activity Adult Activity
Day Demand

Picnicking 1613
Nature Walking 1167
Bird Watching 786
Biking 2033

TOTAL 5599

Assuming each visitor can take part in two activities per visit, the 0 0
tinated visitation rate to the greenway is established as one half (1/2)
the adult activity day demand established in the preceding tabulation.

• .,refore, annual visitation days to the greenway is estimated as 1/2 X 5,599 -.-:

, r z,800 visitation days.

F-10ndix IF-I 10'.
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VISITATION DAY VALUE

19. Visitation day values were determined based on criteria established
by SADPD-R letter dated 2 February 1966, subject, "Recreation Resources
Planning". Exhibits E-1 and E-2 are the basis of the rationale used to
establish visitation day values. Each criteria presented on Exhibit E-1
was evaluated and assigned a point value based on the rating system shown.
Point values for the six criteria were then summed and used to determine •
the visitation day value from the graph point verses values. Rationale
for assignment of point values for each criteria are shown in the following

. tabulation.

Criteria Point Value Rationale

a 7 The project will access several
areas, but development is low.

b 5 No water contract; limited land
development.

c 4 Aesthetic values of local significance
if developed. No major disturbances.

d 2 Several competitive areas.

e 2 75% of use from within 15 miles. S

f 7 No drawdown problems, but flooding
will limit some recreation.

Total points (a-f) 27

-. 20. Based on the graphical presentation in Exhibit F-2 a value of 27 points
indicates that each visitation day is worth $0.93. This value is within the
lower range of values suggested by Principles and Standard Guidelines.

RECREATION BENEFITS

21. Based on a computed visitation rate of 2,800 days annually and a visita-
tion value of $0.93 per day, annual recreational benefits are estimated to be
$2,600.

4P Appendix I
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BENEFIT-COST RATIO

22. In order to justify construction of the proposed project from an 0

economic viewpoint, the average annual benefits for the basic flood con- -. -
trol project should equal or exceed the average annual project cost, .--. -.

without regards to recreation. In this section all benefits and cost
for flood control and recreation have been computed separately in order
to demonstrate the feasibility of the basic flood control project and
recreation facilities independently. All monetary values are based on 0
September 1976 values and are expressed in comparable terms to the full-
est extent possible. Table F-8 presenta a benefit-cost comparision of
the basic flood control project; the recreational facilities and the . "
total recommended project.

Table F-8. Benefit-Cost Ratio

Proposed Plan of Improvement

FLOOD CONTROL 0

Total Annual Benefits $23,250
Total Annual Costs $13,900
Benefit-To-Cost Ratio 1.67

RECREATION

Total Annual Benefits $2,600 .
Total Annual Cost $1,700
Benefit-To-Cost Ratio 1.53

TOTAL RECOMMENDED PROJECT

Total Annual Benefits $25,850
Total Annual Cost $15,600 .

Benefit-To-Cost Ration 1.66

I0
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SECTION G

DIVISION OF PLAN RESPONSIBILITIES
I 0

'. The major purpose of this section is to present information regarding 0

cost apportionment between Federal and non-Federal interests for the pro-

posed plan and to delegate various responsibilities for implementation of

the recommended plan. Cost apportionment is based on Federal legislation

and administrative policies governing flood control channel projects and

cost apportionment policies for recreation facilities at local flood -

protection projects. As previously discussed, nonstructural measures such

as building codes and flood proofing individual structures are not require- 0

ments of the recommended plan, however, the adoption of flood plain ordinances

is a part of the recommended plan and a requirement of the study authorization.

the responsiblity for such measures is non-Federal. Technical advice in the

form of designated floodways for both existing and improved conditions has

been presented in this report. Additional technical advice can be furnished

upon request to the local sponsoring agencies. The basis for apportioning

the costs of the structural portion of the recommended project is described

in the following paragraphs.

Cost Apportionment

FLOOD CONTROL COST

2. Sharing of costs between Federal and non-Federal interests for the

Leith Creek flood control project is based on the standard requirements

established as Federal policy for 'local protection" improvements. Under -

this policy, non-Federal interests are required to furnish all lands,

I ' - S
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easements and right-of-way required for project construction and proper
project maintenance. Non-Federal interests are also required to bear the
costs of modifications to all utilities and highway crossings required for
project construction. In addition, the local sponsor must bear the expense
of operating and maintaining project features after construction in

accordance with Federal requirements. The Federal Government is responsible
for all flood control construction costs including costs incurred in per- .-.
forming investigations and designs and costs incurred for modifications to
railroad crossings. The Leith Creek project is authorized under the continuing
authorities program, specifically by Section 205 of the 1948 Flood Control
Act, as amended. Under this authority, Federal participation is limited to
$2,000,000, except for projects in areas which have been declared to be
major disaster areas, pursuant to the Disaster Relief Act of 1966 or the
Disaster Relief Act of 1970, in the five year period preceding the date
the Chief of Engineers deems such work advisable. In such cases, Federal
participation may be increased to $3,000,000. The non-Federal interests must
pay all expense in excess of the Federal limitation. As stated in ER 1105-
2-50, contributions of other Federal agencies may not be accepted by the
local interests to satisfy local cooperation requirements once local interests
have furnished a letter of intent to the reporting officer. Table G-l
shows the apportionment of the first costs and annual operation and
maintenance costs for flood control between Federal and non-Federal
interests, in accordance with the policies outlined above.

Table G-l. Cost Apportionment-Flood Control

Estimated First Cost Annual Maintenance and
Operation Costs

Federal $117,000 0 0

Non-Federal $64,000 $1800

Total $181,o00 $1800
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0

RECREATION COST

3. Cost apportionment policies for recreation facilities recommended as
part of the Leith Creek flood control project are based on instruction 0contained in the Chief of Engineers Memorandum dated 2 June 1976, subject,

"Policy for Recreation Facilities at Local Flood Protection Projects".

4. The level of financial participation in recreation development by
the Corps for projects of this type will not result in an increase of more
than 10 percent in the estimated Federal cost of a flood control plan
without approval of higher authority. The estimated additional Federal

r share of recreational cost for Leith Creek is within the 10 percent
limitation.

5. The local sponsor is required to acquire in its name and dedicate to
public outdoor recreation use for the economic life of the basic flood
control improvement (50 years) all lands required for recreation development
and needed to insure public control of the development, with credit as
stated below.

6. Where the appraised value of the land so provided amounts to less than
* 50 percent of the total first cost of the recreation development, the local

sponsor must made additional contribution sufficient to raise the non-
Federal share to at least that level; such additional contribution may consist
of the actual cost of carrying out an agreed upon portion of the development,
a cash contribution, or a combination of the above.

7. The local sponsor must also operate, maintain, and replace, without
expense to the Federal Government, the recreation areas and all facilities
installed pursuant to the agreement.

8. In the case of Leith Creek, all recreational developments are planned
within the land easements required for flood control, no additional lands
are required for recreation. Therefore, additonal project cost required to •
provide recreation facilities are apportioned on a 50-50 basis between
Federal and non-Federal agencies. For cost apportionment purposes, the
non-Federal share is assumed to be a cash contribution. The local
sponsor, however, may elect at a later date to provide their portion of
the recreation expense in a different manner, as described in paragraph 6
above. Table G-2 shows the apportionment of the first costs and the annual
operation and maintenance costs for recreation between Federal and non-
Federal interests, in accordance with the policies outlined above.

Apptndiw 1I
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Table G-2. Cost Apportionment-Recreation

Estimated First Cost Annual Maintenance and Operation Costs

Federal $9,100 0

Non-Federal $9,100 $500

Total $18,200 $500

TOTAL PROJECT COST

9. Table G-3.summarizes the apportionment of the entire project first cost

and annual operation and maintenance costs between Federal and non-

Federal agencies.

Table G-3 Cost Apportionment-Entire Project

Estimated First Cost Annual Maintenance and

Operation Costs

Federal

Flood Control $117,000 $ 0 ID -

Recreation s 9,100 $ 0

Subtotal $126,100 $ 0

Non-Federal
Flood Control $64,000 $1,800
Recreation $ 9,100 $ 500 0 0
Subtotal $73,100 $2,300

Total Project
Flood Control $181,000 $1,800
Recreation $ 18,200 $ 500

Total $199,200 $2,300
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S

Federal Responsibilities
]S

10. As indicated in Table G-3, the presently estimated Federal share of the -

total project first cost for Leith Creek is $126,100, consisting of $117,000
allocated to flood control and $9,100 allocated to recreation. The estimated

Government cost includes estimates for the preparation of plans and specifica-
tions and for actual construction of the phases of the recommended project al-
lowed under Federal legislation.

11. Upon transmittal of this report by the Division Engineer to the Office, S

Chief of Engineers, the Division Engineer may delegate authority to the Dis-
trict Engineer to commence work on plans and specifications pending approval
of the project by the Chief of Engineers, Such work may be stopped, however,
if review of this report by the Chief of Engineers reveals a policy problem

affecting the project or the report recommendations. This initial work on the

plans and specifications generally will utilize all remaining funds from al- S
locations for the feasibility study. Following receipt of approval by the
Office, Chief of Engineers, the reporting officers jday submit a request for

funds to complete plans and specifications and to construct the project.

Non-Federal Responsibilities
12. The presently estimated non-Federal share of the total first cost of 5
the proposed project is $73,100, consisting of $64,000 allocated for flood
control and $9,100 allocated for recreation. In addition, the non-Federal
interests must provide an estimated $1,800 annually for maintenance of the
basic flood control project and $500 annually for maintenance of recreation

facilities.

13. The City Of Laurinburg, local sponsor for Leith Creek project has
provided a letter of intent to provide the following assurances of local .

cooperation as required by Federal legislation. The letter of intent is

presented in Appendix 2. Required assurances are as follows:

a. Provide without cost to the United States all lands, easements, S
and rights-of-way, including suitable borrow and disposal areas as determined
by the Chief of Engineers, necessary for project construction and operation.

Appendix I
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b. Accomplish without cost to the United States all alterations and
relocations of buildings, transportation facilities, storm drains,
utilities, and other structures and improvements made necessary by the

* construction; excluding railroad bridges, approaches and facilities.

c. Hold and save the United States free from damages due to con-

struction, operation and maintenance of the project, provided damages are

not due to the fault or negligence of the United States or its contractors;

d. Maintain and operate the wors after completion in accordance with
regulations prescribed by the Secretary of the Army;

e. Prescribe and enforce regulations to prevent obstruction or
encroachment on channels and other flood control words which would reduce
their flood carrying capacity or hinder maintenance and operation;

and control development in the project area to prevent an undue increase 40
in flood damage potential;

f. At least annually; inform affected areas that the channel improvement
will not provide complete flood protection-

g. Publicize flood plain information in the areas concerned and provide 0
this information to other regulatory agencies for their guidance and leader- -
ship in preventing unwise future development in the flood plain and in adop- . .

ting such regulations as may be necessary to insure capatibility between future .

develooment and nrotection lpvpls nrnvidpd hv tho nrojact; rnA

h. Provide 50% of project cost allocated to the recreation portion of the S
recommended project in accordance to established Federal policy.

In carrying out the specified non-Federal responsibilities the local sponsor .
is required to comply with provisions of the "Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970", Public Law 91-646, --

approved 2 January 1971; and Section 221, Public Law 91-611 approved 31 Decem- - .0
ber 1970, as amended.
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CITY oF LAURINBURG
P. O. BOX 786

LAURINBURG. NORTH CAROLINA 28352 H
-November 1, 1969

Colonel Burke W. Lee
District Engineer
U. S. Army Engineer District, Charleston
P. 0. Box 919
Charleston, South Carolina 29402 .

Dear Colonel Lee:

We appreciate the visit by Mr. John Nurphree and Mr.
James Joslin on November 7, 1969 at which time we discussed
a flcoding condition along Leith's Creek - both within the
City and outside the City Limits. P 0

Leith's Creek runs through the northern part of the
City and overflows several times each year due to the
channel having been clogged as a result of storms over
the years. Fallen trees and limbs have contributed to
the silting of the channel.

The City Council requests that a study be made of
the Leith's Creek watershed to determine whether a flood
control project under the authority of Section 208 of the
1948 Flood Control Act is feasable and economically
justified. 0

The City of Laurinburg will furnish whatever is . .-..-

necessary or required as the local sponsoring agency for
this proposed project.

Respectfully yours,

y Smith
City Manager

JGS/wjw

* S
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October 27, 1975

Mr. Bob Sanders -:

U. S. Army Corp of Engineers S 0
Box 919
Charleston, South Carolina 29403

Dear Mr. Sanders:

Mr. David Harris and Mr. Steve Morrision of your office met with us
here in Laurinburg on October 9th, to discuss the alternatives for improvement
to Leith's Creek. At that time, Mr. Harris asked that we secure certain
information for him. I am enclosing that information with this letter.

Enclosed you will find a list of individuals who should be invited
to the Public Hearing which we have arranged for November 20th, 1975,
at 7: 30 p.m. at the Scotland County Courthouse, here in Laurinburg. The
list includes: prooerty owners along Leith's Creek, City and County officials,
communications individuals, and interested citizens.

Also enclosed, is a cost estimate for obtaining the right-of-way for
each of the five alternatives. These values are based on property taxes, which
was secured from the Scotland County tax office and consultation with two . 0
local appraisers.

The City of Laurinburg owns property along Leith's Creek and is presently

engaged in Community Development Activities in areas adjacent to the creek.
David asked that we send him a copy of the Lincoln Heights Neighborhood
Development Plan which proposes a park along Leith's Creek. That map is enclosed S
also.

The Public Works Director, the City Engineer, and myself have consulted
outside engineers in obtaining cost for physical improvements which would be
required under each plan. A summation of these costs is also enclosed.

This is the information which we understood you needed from us. If you
do need further information, please let us know and we will be glad to get it
to you well in advance of the November 20th Public Hearing. Please know that
the Mayor and City Council are enthused with the dedicated work that your office . -

has undertaken in the past few months and we are looking forward to meeting
with you on November 20th.

Sincerely yours,

Peter G. Vandenberg, City Mana er * *
Appendix 2
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Estimated Cost for Water Line Relocations
Along Leith's Creek '

Location Materials Cost

Fertilizer Plant Road 200' of 12" C.I.M.J. pipe $5,000.00
Sta. 34+00 two 12" valve and box 900.00

two 12" Dresser coupling Style 138 141.88
$6,041.88

McKay Street 100' of 8" C.I.M.J. pipe $1,950.00
Sta. 111+90 two 8" valve and box 700.00

two 8" Dresser coupling Style 138 78.66
$2,728.66

N. Caledonia Road 100' of 8" C.I.M.J. pipe $1,950.00
Sta. 128+20 two 8" valve and box 700.00

two 8" Dresser coupling Style 138 78.66
$2,728.66

Carver Street 100' of 6" C.I.M.J. pipe $1,750.00 0
Sta. 147+20 two 6" valve and box 450.00

two 6" Dresser coupling Style 138 61.96
$2,261 .96

Total Cost of Water Line Relocations $13,761. ""

Cost of R.G. clamps, lateral rods and hangers, and labor
are included in the above estimates.

Append ix
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Estimated Cost of Sanitary Sewer Relocations
Along Leith's Creek

Location Materials Cost"

Commonwealth Ave.
Sta. 120+40

Alternative #1: 100' Double Barrell $22,500.00
Inverted Siphon @$225.00/Ft.

2 Junction Chambers 10,000.00
@ $5,000.00 ea. Total $32,500.00

Alternative #2: 1 Lift Station $65,000.00
2 Manholes @ $475.00 ea. 950.00

Total $65,950.00

Caledonia Road
Sta. 128+20

230' 8" C.I. pipe $ 2,185.00
@ $9.50/Ft.

2 Manholes (6-8") 700.00
@ $350.00 ea. Total $ 2,885.00

Carver Street
Sta. 147+20

Alternative #1: 100' Double Barrell $15,000.00 j . 6
Inverted Siphon @$150.00/Ft.
2 Junction Chambers
@ $4,000.00 ea. 8,000.00

Total $23,000.00

Alternative #2: 1 Lift Station $35,000.00 -
100' 18 C.I. pipe @$35.00/Ft. 3,500.00
2 Manholes (8-10') @$475.00 ea. 9,950.00

Total $39,450.00-

* 0
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Property Owners Adjoining Leith's Creek

Mariah McClelland, Est. Joe L. Lee
Box 101 Rt. 5, Box 22
Laurinburg, NC 28352 Laurinburg, NC 28352

G. Y. Jones, Est. John Russell
Box 904 2304 Montrose Avenue
Laurinburg, NC 28352 Winston Salem, NC

* 0

Westminister Presbyterian Church Mrs. Victor Caldwell, Heir of Dr. W. C.
McGirts Bridge Road 329 M. Oak Street
Laurinburg, NC 28352 Statesville, NC 28677

Charles H. Allen Silas Fields & Marsha Wooten
No Address Rt. 2, Box 352 0 e

Laurinburg, NC 28352

Hattie Florence Jones Floyd W. Nichols
336 Dickson Street P. 0. Box 783
Laurinburg, NC 28352 Laurinburg, NC 28352

J. Kelly Pearson Mary A. Campbell
P. 0. Box 87 603 Midland Way
Laurinburg, NC 28352 Laurinburg, NC 28352

Magaline Thompson C. D. Morris-Lizzie Williams .
710 S. Pine Street 241 McCallum Street
Laurinburg, NC 28352 Laurinburg, NC 28352

Ruth Jones Frank McQuaige
235 Alcott Street Rt. 4, Box 9
Locka, NJ 14218 Laurinburg, NC 28352

Roland C. Bowyer & Franklin C. Bowyer John S. Rorie, Jr.
211 Bowyer Dr. Rt. 5, Box 18-A 1665 S. Main Street
Laurinburg, NC Laurinburg, NC 28352 Laurinburg, NC 28352

James B. Jackson James Franklin Smith
Box K-3 Kiser Road 307 Emory Street
Laurinburg, NC 28352 East Laurinburg, NC 28352

North American Acceptance Corp. Sadie Jane Faulk
1720 Peachtree Street 303 Emory Street
Atlanta, Ga. 30309 Laurinburg, NC 28352 *

Robert Scott Louis P. English
301 Emory Street Drawer 1508
East Laurinburg 28352 Laurinburg, NC 28352 ...-

Beulah Adams Eugene K. Ritch 0 S S

612 E. Covington Street Rt. 1
Laurirburg, NC 28352 Laurinburg, NC 28352 .* -.
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Clarence McPherson Samuel Ray McCormick
Rt. 3, Old Maxton Road Box 1926
Laurinburg, NC 28352 Laurinburg, NC 28352

J. C. Pate James T. Campbell
General Delivery 45 Phillips Drive
East Laurinburg, NC 28352 Laurinburg, NC 28352 '

Luther J. Faulk Jessie Strickland Locklear
General Delivery % Elvie S. Troublefield
Laurinburg, East NC 28352 East Laurinburg, NC 28352

Donald Clear Ruth Scott
Box 1303 East Laurinburg, NC 28352
Laurinburg, NC 28352

Walter Cooper Henry Martin
Rt. 1 Rt.l Indian Trail
McCall, SC 29570 Killeen, Texas 76541

Ishmael Maddox Atlantic Acceptance Corp.
East Laurinburg, NC 28352 523 S. Main Street •

Salisbury, NC

Z.V. Hern Z.V. Pate, Inc.
409 Fairly Street 127 Fairly Street
Laurinburg, NC 28352 Laurinburg, NC 28352

Carolina Domestic Gas Co. McNair Investment Co.
Box 949 127 Fairly Street
Laurinburg, NC 28352 Laurinburg, NC 28352

Dixie Guano Co.* Ned V. McRae-Mattie McRae
Box 152 Rt. 4 Aberdeen Road

Laurinburg, NC 28352 Laurinburg, NC 28352

L. T. Walters Woodrow Peele
239 Aberdeen Road . % Mrs. Richard Brock
Laurinburg, NC 28352 Rt. 4, Box 29A

Laurinburg, NC 28352.0

J.E. King Austin Hatcher
Rt. 4, Box 15 119 Gretchen Lane
Laurinburg, NC 28352 Greensboro, NC 27410

Mrs. Doris Lawrence James H. Peden
1804 Horseback Trail Box 25

Vienne, Va. Wagram, NC 8369

• Leases to Lumbee Timber Co.

Box 747 •
Laurinburg, NC 28352
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SCOTLAND COUNTY COMMISSIONEPRS

William (Bill) Morgan Daniel Shaw
Blue's Farm Road Rt. 1, Box 265
Laurinburg, NC 28352 Wagram, NC 28396 .

Dr. James Mitchener C. Harold 'orris, J r.
P. 0. Box 1599 Morris Funeral He'. "
Laurinburg, NIC 28352 122 McKay Street

Laurinburg, NC 28352

Albert McMillan, Jr., Chairman Dr. Tom G. Gibson,Jr.
Rt. 2, Box 253 Gibson, NC 28343
Laurinburg, NC 28352

Floyd Nichols
705 Park Circle
Eaurinburg, NC 28352

LAURINBURG CITY COUNCIL

Samuel G. Littlejohn Donald W. Barrett
218 Center Street 817 W. Church Street
Laurinburg, NC 28352 Laurinburg, NC 28352

Mayor Charles Barrett Ernest Daniels
739 Richmond Street 330 E. Covington Street
Laurinburg, NC 28352 Laurinburg, NC 28352

R. F. McCoy J. E. Mitchell (John)
502 W. Church Street 715 Atkinson Street
Laurinburg, NC 28352 Laurinburg, NC 28352

EAST LAURINBURG CITY COUNCIL

Mayor William C. CTarke Ralph L. Wagner
438th Street 8th Street
East Laurinburg, NC 28352 East Laurinburg, NC 2352

Wiley B. Haire J. A. Hardwick, Jr.
2nd Street 58 9th Street
East Laurinburg, NC 28352 East Laurinburg, NC 28352
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L a ~S t e. I

*Lai'1' r':' v, 2b352 L a ur inrL!__

"Irs. _a .es Hojue Mr. SeForj
I )JS ~on '-.-et 332 PerkS

rif r 'Lug, 2 &3 52 Laur, nbjrc , 031

'I . Es '- a 1aes M r. Saii- 'c ,n r 1s
~Jd s treet Jame's tle

(, 335 L au r 1 nun -i, L 2,

Jo ie T. -Jordan Mrs. Ma&qellar QcLir;cr0
r ode S GrOet Roseville Ptf-Fpt

r~r:,5? 23352 Laur inb!.i r-,

~r.Ja~ .ierce Mr. Wade Tent
120 CaledonI6

ajrr bu!rj NC 28352 Lauri 2bir

0> So.j,)n Mrs. 51 advs c e
greet208 Maple Strei±-

SC 28352 Launinbu'-i,

~Thrr~f% SC 28352

COMMUNICATIONIS

-~~~ WNC-~o.

9~252 Lauri nV rX, S

. JC LairX

OTH ER S

r. . ?crccn, President Laurinburg Sx.

'ni f f T, ;hran(Plannnc 6oar") .
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Colonel Harry S. Wilson, Jr.
Page 2
December 16, 1975

g. At least annually; inform affected interests
that the channel improvement will not provide complete
flood protection; and

h. Take action to place in effect necessary statutes I

and/or regulations which will protect the water quality
for the authorized uses of the project. Their regulations
shall be in accordance with applicable laws and regulations
of state and local authorities responsible for water
quality control.

In carrying out the specified non-Federal responsibilities
for the Leiths Creek Flood Control Project, The City of
Laurinburg agrees to comply with the provisions of the
"Uniform Relocation Assistance and Real Property Acquisi-
tions Policies Act of 1970", Public Law 91-646, approved
2 January 1971; and Section 221, Public Law 91-611 , 5
approved 31 December 1970, as amended.

Very truly yours,

CITY OF LAURINBURG

W. Charles Barrett, Mayor
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railed w/cards 12/11/75
Pnorosrn tr7TER

* District Engineer
U.S. Army Corps of EnFineers
P.O. B~ox 919
Charleston, South Carolina 20W402

Dear Sir:

The Fish and Wildlife Service has made a preliminary review of the

Leith Creek, Scotland County, iJorth Carolina, 205 project. We hope S

our cor,.ents and recomn.endations can be belpful to you in deciding

on a final alternative for this project.

Leiths Creek is a slow moving Piedmaont streami characterized by poorly

defined channels and rinirmal flow. The largest portion of this

project lies within the city limits of Laurinburg, 11orth Carolina.

M Tere is excellent wildlife habitat in 2 sections of the proposed

project area. These are from the 401-15 bypass to Gill Street and

from SR 1645 to the U.S. 74 bypass. The upper location contains 0

a good stand of hardwoods such as tulip poplar, sycarore, sweet

gum, black -,u- and white oakl on thIe 1setter drained soils. athxmerous

trees Lave diarne~ars of 24 inches or greater. The understory contains

a prolific growth of greerbriar and honeysuckle. The lard adjacent

* to the creek is a low lying, swamipy area that provides excellent

habitat for wood ducks, woodcock, various species of songbirds 6

* and screech owls. In addition, beaver, squirrels, rabbits, raccoons,

and other small mra.als are found here. Fishery habitat is limited

to darters, daces and possibly a few .;unfish of minimal size. The

Appendix 2
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lower portion of the project area contains an c-!cellnt woodcd ! .waz-p

tlhat consists primarily of cypress and b~lack rur. This area supports

a good wrildlife population. Vood ducks, woodcock, '~kowls, and

various son-birds are seasonally present. It is albo e:<cellent Lll _itat

for ttarals and reptiles an d ar-phibians. Aquatic habitat at the U.S. 74

bypass favors such fish species as red-breast stnfish, pickerel, and

largenouth bass.

Both of these portions of the streamn are unique In that they occur

so close to a rvetropolitan area. In a relatively short distance

the habitat types vary considerably. The upper part of Leiths Creek 41

Is more characteristic of upland habitat and the lowesr portion is

composed of wooded swamp and associated biota.

At numerous points along the creek, septic tank overflow erpties

directly into the water. This is easily seen on the east side

of Church Street bridge, where a gray, foul-smelling effluent enters t'.1,-

stream. This ades to the degraded ,;ater quality and r'ar~inal strear

habitat in this, portion of the creek. The wooded wmp below S.1R. 164~5

acts as an effective biological filter in controlling pollutanits

in tlhe strean and iwhen the water reachies the U.S. 74 1bypass the qual~tvl

has in-proved to the point that aquatic life is apparent. Water quality;

tests would be neede-d to deterruine how widespread the water pollut~on

is and to what extent the cypress swarnp filters the water.

Fish and wildlife habitat Letweoen Ctll Street bridge and S.R. 1(45. -

is marginal at besc. A heavy ,,ro-4th of hlone ysuc!kle and rcenbriar

S Appendix
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cover the ground and troes adjacent to the creek. Carbage and trash

in scatzered throughout this. portion of the s-rean ard'on the strear-

banks. Flooding potential appears to be greatest at this location.

Since flood damage would appear to be ninlnal and fish and vildlife

habitat in very good to excellent above Gills Street bridge and below

S.R. 1645, we recotnrend that all flood plans be revised so these

areas may be omitted in the final plan. If they are omitted, any

of the 5 alternatives are acceptable to the Service at this tim~e;

however, Plan 5 appears preferable.

We look forward to providing you with a Fish and Wildiffe Coordination

Report when a final plan is adopted. Please keep us informed of . .

progress in this matter.

Sincerely yours, 0

Regional Director .. .

Cernioous: Robinison: :pr

3

0 0

Appendix 2
A-14

* 0 0 0 0 0 0 0 0 S S S 0



ARCIIAEOLOGICAL !' :CUNNA11.;ANCE OF
LEITH CREEK Fl,)OD CONTROL

PROJECT AREA

APPLICANT: U.S. Army Engineer District, Charleston Corps
of Engineers

1'I:OJECT NAME: Alternative Channel Conveyance Improvement Plan -.......... 9

Leith Creek, Laurinburg, N.C.

LuCATION: The area of Leith Creek under consideration, begins S
at the bridge over Leith Creek on Gill St. Laurinburg
N.C. and continues to the L & S Railroad near State
Road 1645, also within City Limits of Laurinburg.

CLEARINGHOUSE: U.S. Army Engineer District, Charleston Corps

of Engineers --P.O. Box 919 Charleston
S.C. 29402

Dates OF IINSPECTION: Mlrch 19, 23 and 24, 1976

SURVEY MADE BY: Dr. David A. McLean, Archaeologist, and crew.
St. Andrews Presbyterian College S
Laurinburg, N.C. 28352

AGREE1.M'NT BET.IEEN: St. Andrews Presbyterian College, Dr. David A.
McLean and U.S. Army Engineer District, Charlest. -.
Corps of Engineers, Charleston, S.C.

CONTRACT PROPOSAL NO: 118

** '*** ** * *** ,', ""-""

r R 0 C E D U It E
1.•

.urvey begin at the Bridge on Gill St. nnd followed the
Northern bank of Leith Creek covering 100 feet from said
Creek to the L & S Railroad near State Road 1645. Wherever
Land appeared above water spmples of soil (50' x 50') sifLtd
and inspected. No evidence of prehistoric or historic occuaati,
was found.

Beginning at L & S Railroad near State Road 1645 and returnini,
up Leith Creek on the Southern side to Bridge on Gill St..
Samples were taken (50' x 50') wherever possible. No evidence
of prehistoric or historic occupation was found. Approximatel',

350 tests were made. (See Glossary).

Most of the terrain was muddy, swampy, and where you could walk
on dry land, congested with briars and privett bushes.

2.

Latest edition of the National Register of Historic Places
(Federal Register, Vol. 40 No. 24, Tuesday, February 14, 1975)

Appendx . ..
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AhCHAEOLOGICAL RECONNA0jJANCE OF ] :;ITH CREEK

Page 2

and all monthly supplements were consulted to ascertain
if any of the property located within 100 feet on either S 0
side of Leith Cre&c, Laurinburg, N.C. from Gill St. to
the L & S Railroad near State Road 1645 contained areas
nominated to the Register.. NONE WVERE FOUND

3 r. Pat Garrou of the North Carolina Bureau of Archives and

History, Archaeology Section, was consulted. He researched
the project under investigation and reported that as afar
as he could ascertain, the property was clear of any site,
either prehistoric or historic as recorded in the National
Registry or nominated to same.

President of the Local Historical Society was consulted
and he stated that there were no sites on the above property
that had ever been, or now being recommended to the Natioil"
Registry of Historic Places.

4. 9 S

Research into literature and documentary papers revealed
no evidence of either historic or prehistoric sites.

* 5.

On the-ground (and water) reconnaissance was conducted
as previously mentioned in Section # 1 of this report.
No evidence of sites either prehistoric or historic were -- '
found.

AS FAR AS I AM ABLE TO ASCERTAIN, THERE ARE NO PREHISTORIC - -

OR HISTORIC SITES OF ANY SORT ON THE PROPERTY 100' ON EITHER
SIDE OF LEITH CREEK FROM GILL ST. TO THE L & S RAILROAD NE.A' -"

STATE ROAD # 1645.

March 25, 1976 Archaeologist, " 0
St. Andrews College
Laurinburg, N.C. 28352

• .. .1 6. 1
. ... " L." "

.. . . . . . j. .
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GLOSSARY OF TERMS USED

Diagnostic Sites

Site: Where one or more artifaicts ,ittr: Ind-" "

Insignificant Site: Where surface collection is adequate to documat
previous occupation or activities. No reason to impede construcit 0

or destruction of site.

Important Site: Where surface collection is inadequate to docunent r-

occupation and indicate that Lhere is more to be found undcigr,
not enough to be nominated to the National Registry, but enough tc,
recommend salvage archaeology. 0

Significant Site: Site or sites with important artifacts that would
indicate the need for careful excsvation and preservatipn. Sdiu

site would be recommended for nomination to the National Registry.

Methods of Surface Examination

Dogleash Technique: Where one end of a ten metre string is tied to th.
searcher and the other to a post in the center of the site. Th..
searcher rotates in the site until string is wound up, This insr',I&

careful survey of site.

50' by 50' Technique: Where visibility of the ground is poor and recov, rv - '
of artifacts by the walkover technique is poor or impossible, L-'"i'

samples of earth (12 qts.) are removed at 50 sq. intervals, sift:d -.

to recover artifacts.

Walkover reconnaissance technique: Where visibility of the ground ,.r
earth is good and artifact r-covery is good, searcher covers tl,,. .
ground in approximately 10 ft. intervals collecting artitactz:. iv*'~

on top of ground.

,..::: • ~~** * ***** ":..:

Salvage Archaeology: When survey indicates that mitigating act ion Js nt ,. :
and a delay in construction is requested while rapid excavation is ,u-
to ascertain and recover as much information as possible before site"
destroyed.

* Appendi 0
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STATE OF NORTH CAROLINA 0
Departmrrent of Cultural Resources

Raleigh 2761 1

Jamres E. Holshouser, Jr.
Governor April 6, 1976 Division of Archives and :kstory

Grace J. Rohrer Larry E. Tise, Director
Secretary State Historic Preservation Officer

Colonel Harry S. Wilson, Jr.
US Army Corps of Engineers

Post Office Box 919
Charleston, South Carolina 29402

]),rar Cc I onel. Wilson:

Archaeology Section staff have reviewed a report ftom Dr. D:nvid Neclean S
of St. Andrews College concerning an archiaeological stir 'V th.,t OP ei' cducted
on Leithi Cre-,ek, Laurinburg, North Carolina. This survcy v~as condUc- d under

ntrac t with your of fictf ia connec cion w ita the Lei~ll Creek Al L Lrn :ive
Cli-i:nel Convey.-ince Plan Project for Laurinburg.

Dr. McClean reported that his archaeological sul-viy revealed no sit,.s
of any k ind were present in the project area. The Archaeolog,-y Section
concurs with Dr. McClean' s report, and recommends that immed jate archiacol- g al
clearance be granted for this project.

In vie.: of Dr. McClean' s report, we rerove our objection of N,,ovember 24,
1975. Thzink you for your cuy,,eration in this matter. PleasL call upoa us -

if we can be of fu~ther service.

Sincerely yours,

Lr .Tise
LET:e
cc: Dr. David MdcClean

~The friegoing comments are rendered as a free service of the State H),;roric Pre-er~s,)'w Of' _r S
and 'lie stiff of the Division of Archives and History. Department of C-iltural Rescurrre\t A I St
applicairs, governmentil arcncies, and other institutions in complyny, witn the reon' sof one
or more of the following lav/s, orders, or nuitutes: P.t. 59-209, 74-292, 85-a 1, J9 91h C-1 0, 93-
291, 93-383; Executive Order 1l1593; 36 C FR i8C0; G, S. 70, 113-229, 1 1 A, 121-4, 121-S, 121-12,
21-22, 136--l42)'.1. Furtheir information o~n rhv review pa)ci s and Ifil ir~~er-'s

trrcal and arcehaeological rrs;oi:rces rnw - foiund in nvrneriAse'cr. f.:rI
Archai 'ogicznl Resoiurces: Policies xi I Pocedu;es of the No,,h Calrolina Srite- H c 1're',er-

V tQ0 ffICI I d tl"' Deo ro of CkitmiiI Resoirccs." a copy of v hich -ill he s;en t) L ,-' i S
citizens upon wri Lt'.n reluoist.

A ppe nd ix 2' _
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TiNatural &eu wn Econorrk R(,,ourceS
JAMES E HOLSHOUS ER, JR . GOV[ RNk:N Geo rge W. L itt In, A(HL IAPY

Junl(! 14, i976

Mr. Jack Lesemann, Chief
Engineering Division
Charleston District Corps of Engineers
P. 0. Box 919
Charloston, South Carolina 294U2

Dn.ar Mr. Le-.,inann:

In response to your letter of '5 May 1976, . ersonne-l From thiL off icc
conducted an on-si-HL inve ,tigatioo of Leith's; Cree! koepinq in rind ,,)ur
aq,-2ncy's propiosed flood control project on that crock For lic Ci ty of
L, ur inburg.

i We found your proposal to be completely acceptable and concur ith that
proposal. At this time, no State funds are aa i lable for thn rnn-f'-otal

sha re oIF the p roj ect no r has any reques t been roce ived fo r fuc uns ..
Therefore, vie must assume Whe non-federal share of project costs will I- rad

entirely by the City of Laurinburg.

Should you have iny questions concerning our invest iqat ion, plc,-e,e cootct~
Steve Reed of the Water Planning Section or give mce a cr11l.

Sincerely,

/ ) 0
OJzzie Gray

cc: Steve Reed

S 1 0 0 0 6 0 0 0 0 0 0 0 0



October 8, 1976

Mr. Steve Morrison
U. S. Army Corps of Engineers
P.O. Box 919 0
Charleston, SC 29402

Dear Mr. Morrison:

We enjoyed your visit on Septemiber 22 and were especially
glad to hear of the possibility of developing the Leith
Creek Flood Control Project as a recreation area.

Over the past several years, I have heard many people talk of
developing Leith Creek as a recr-ational greenbelt and we
view the Corps's efforts with the Leith Creek Projoct as the
key to this hope.

We appreciate your sharing this information with us and look
fon-ard to ..,rrking wi th you and your off ice in -ik~ngj Lei th
Creek a lasting benefit to the Laurinburg coi,.-munity.

Sin:erely ,-,urs,

Stephen C. Floyd
A~ting City Mana-jer

SC F/b rc

303 EIJST CHURCHI SIRffM P.O. BOX 7IS HflRIB1J, N. C.T 215-8324 * .
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S

,No t h Caro ina Department of
-,Naturc & Economic Resources P 0

RALI. . i 1 27W1

JAMI- I K. t LINT, JP., CUVE HNVR tOWARD N. LEE, SECRETARY I L I', 0[ W)q 73i iS i

April 21, 1977

Co lone lia r ry S. Wi i ,n,, Jr. 0
District Enqin-cc r
C rI jrV- )t.n District , Corps of Ennqineers
P. 0. >. I"S
Chareston, Sou h Corol na 2-,1401

Dear Colonel Wilson: 0

Thi- letter is to inform you of the State's position on the proposed
Leith Crc-,k, FIu,,. , ,trol Project (Sec. 205) in Laurinburg, Scotland County,
North Carolina.

On April 14 , I977, the Environmental Management Commission, upon receiving
a favorabi recom--.cndatio)n from the staff of this Department, unconditionally
approved the Detai led Project Report. The Commission has the statutory respon-
sibi 1ity to revi-,, projects of this type, Their action, therefore, is Lhe Stat 's -
final <pp r,'al fc;r th e Leith Creek project.

With kindest rerjards and best wishes, I am 5

Appendix 2I S
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Pa k - r ront fI

"tLJ;" &K Ecc . cIc Re-sources P (j
IAN4i 5 b lI I ' I 't <1<Ot l V,,\k-) N. LLL, SFCRIETARY 7 0..... .- 7JO

April 21, 1977

H'.J,, I tirry 'r W i , , J r

{[ <.t ict {, i t:

,L, : ', ,I n n. rIn .
P. 0. O , '

1 4

A st , L, ith Cr, ,,k Project (Sec. 205) was co iductu,! to
prc ,, to th- Ervi ron , ntal anagement Cor.'ission. Fol II ,-, -
up or h. . : ir,'ir:.t, t i t scre of thorn w c-e over-stated. For
Sexn n eI, ,, di nt iniltoring plan does not seer, to be just ified
in -Ili,, , ,' to urC 5u.diment basins or other means to V(:&y
tC doit-i i t nik, to a minirium during and after construction.

vo' e ,of the substantive cor-rts on tb. ), oec .
"[ht<,t <Jr, '  i 1 'tti r info r, .t ion and consideration in carrying ou t this
and ot!,.r . )i i , Th,. nt are no, requirements or conditions on projectl-
apunr ,. i, As S( (ii ary . stated in his letter to you, the Environmental

.... I s dr 'ed the project unconditionally.

PhI. , I t . n if I can be of assistance with this project or with
oth,.r .I I I t your tDi trict.

Sincerely yours,

John Morris
Water Resources Development

At ta cint

0- S

A)ppen d I..
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T 0
. . . .. ,j :,t •

"- : L 9.. v- ! ; Cctrel n.2tai led Project Report

c.v-, ,ut, ur rev iew of the small flood control project
: . C.. r-v Cor of Engineers proposes to construct on Leith Creek

1 to th2 r r1;sis of the project, there are some
,...-:-i rc

4 cription of the county. The projected
it r r , pii F -12, a o. ndix I i

t .3f-.' Sr i " The April 1976 projections for
'-rece O'ERS 'E' for North Carolina give

V projections by the North Carolina Dcpartment of
, .-J F:,K (j'rces ate considerably higher than disaggregated

c-,( i,,-,. , -:- Scotl]nd County for 2020 are 57,200 Series C;

d! F Cr F.Cri July 1 1975 Scotland was estimated to have a popu-
Tr, a rn increase of 11.3 percent from 1970, and far

S icrease for the State of 7.2 percent. This is a

.; if it continues the population will greatly ex-
: c , iicate the county will grow less rapidly than the

T . I 1,1 1e LEA disacqregations of North Carolina published by
. n of the Corps projects per capita incorm in the

- in 1967 dollars. This is considerably less than S S
p I I r, , - - ih 31, and reflects the fact that per capita income

I h,-toin that for the Yadkin-Pee Dee Basin.

. r ject s to the plan recommended by the District

ir r r ,- . t t ratio is favorable and there appears to be a
1 1. rajpt ion. The recommended plan will certainly

r Itrctur,. The Cities of Laurinburg and East
L... : . .. .. id,,d to pass flood plain ordinances to insure that
V. r,. I . ... 'v::1 m.n piotected by the channel improvements. The

. . , :sciated recreation seems a most proqressive
,r, cre-,.t ion bhnefis seem to be calculate" d

S- ti,, ph e of the project even better than shown.

~~~~~~• ... . . . . . . . . . . . . . . . . .. .,.-. . . .
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RALEIGH, N. C. 27611

Janar 26 177HENRY E. M0,RE . JR'(7

ROSCC_ L . SA' , 0 .1

DEWEY~ W. WELLS. C-

V. E. *IL.N. Ill. Pt.

I'load Control Project

1t has been reviewed and we concur in the rela-
v-V.*rrnctsto fish and w-ildlife resources which will

, 1i . -d !)]an.-

rf losses has been ef fected by reducing the leng-th
Irontha whch-as originally proposed.

* . I'riiciples and Standards evaluation proc~dure wh ic h
orlps Las resulted in a more cost effective and Ilcs
I rfvproject.

dto point out, however, that widening the chaincel
-)-)-',0 feet will reduce the depth of water to one-

* -. ' ih.Considering the fact that the stream is
- -:-allvolume, it follows that during non-flood,

0 Iiinthere will be very little water in the0
* I :ah of the timc- it could he a 20 to 350 foot

I'I.the. citv with the primary source of water being
- - ainfields. It seems to us that this would

11ii-Ah tise recrt-;iftional park situation.
Cl ruv~d lv sapig- tIle new channel bo Zas to int

0~~ ~ 11 v oert the other and enlcouriging a0
-nt, 1 ho chiannel on the tapered shallow side. The

bi;e e enl the Jar side uhr the trees ,and
a, ii( Io t, C~ e I (t1v removed. 1his wouldl pr-ovi de for * ..

'I ;i;, re .rvali on of fish hahi tat Nhereas a T-)
-~~ill 110 i n livable habitat fo: fish

Appefidix 2
A-25



'[[N'O TO Torn Fafaies tocl -2- January 26, 1977

Another w~ay to accwompl i s this objective would be to install one
or two loi darns to i:-titaiu a iribbion of wrater 35 feet wide and two or
three feet deep throti.*, Lht- pairk. 11his might be aesthetically more
pleasing than *Ihfe (1 i!1 if crheI above. It would, however, require

* periodic reilovitl ''i A:,i~ ui edinieit. One way to reduce clogt-ing
the 1.97 Iniles 'vi tit %;2, V.1oIl be to install two or three sedimeqnt

* traps at points of C~.Vaccess and dip them out as needed.

TSC:en

lip
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DIVISION OF ENVIRONlfENAL MANAGEMENT 0

AIR QUALITY SECTION

January 19, 1977

M E M 0 R A N D U M

TO: Lafayette Jones, Field Office Manager

FROM: Alan P. Grainger, Engineering Technician III0
Air Quality Section

SUBJECT: Leitii Creek Flood Control Project
Scotland County, North Caroliia

The docui,-E!nt listed atove 'has lbeen reviewed, and the following
coinment3 are provided:

Any open burning conducted for this project must be in compliance
with the North Carolina Open Burning Regulation (No.1.)

Proper steps should be taken to minimize dust created by this
project.

APG/gc

cc: Central File
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February 17, 1977

1MORAIDMIh TO: Lafayette N. Jones, Field Office M~anager
South Central Field Office

FROM: Floyd R. Williams, Land Quality Section

SUILJECT: Leith Creek Flood Control Project

If greater then one acre of land is to be disturbed, an erosion control

plan will be required. This plan should be submitted to the Land Quality

Section, D-NER, at least 30 days prior to commencement of the land-

disturbing activity. The plan must be reviewed before construction can begin.

FRW6/ f bc
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WATER QUALITY CONENTS ON M- DETAILED PROJECT .REPORT

Leith's Creek Channelization 
Project

The major adverse impact on surface water quality resulting from the
project will be an increased sediment load to Leith Creek (Class C Swamm,
7QI0-0.04 cfs). 71e methods by which the levels of sediment loading are
predicted contain assu=ptions and arbitrarily fixed parameters which =ay
produce considerable error in the results. Thus, it is not possible to
azcrately predict the occurrence of -ater quality standard contravent-io-s

t , increased levels cf turbicity. Hovever, based on the expEriencC co
Division of Environmental Lasnagement personnel with simzilar Corps of Engi-
icaecs projects in other regions, turbidity standard contraventions are S
=icizated in the 1.97 =iles to be can-nalized by the project and in a
two mile segment imediately downstream from the project reach. This is
approxiately the same segment of stream which assimilates the effluents
from a nuber of treatment plants in the area. The bottom of the dissolved
oxygen sag curve resulting from the effluents discharged by the Laurinburg
Industrial (0.024 ECD) and Eaton Corporation (0.005 FIGD) wastewater treat- 0
rent plants is predicted to occur 75 feet upstream from the upper end of
the proposed channel. A similar type of sag point due to the discharge
from the City of Laurinburg's Leith Creek Wastewater Treatment Plant (2.0 MCD)
occurs two miles below the confluence of Leith Creek and Little Creek.
This location is approximately one mile downstream from the furthest point
expected to experience turbidity violations. The stream bottom in the
section proposed for channelization is expected to have considerable amnumts
of oxygen der±nding compounds in it, some from natural conditions and some
as a result of the treatment plant effluents. These materials will be re-
suspended by the project and may exert oxygen demand in a stream segment
already in continual danger of dissolved oxygen standard contraventions
(several are noted in the basin plan). None of the mentioned treatment
facilities are currently producing an effluent of sufficient quality
(BOD5--/I; hNH3 =2m/l) to maintain the stream for its assigned best use,
fish propagation. The 0.005 MGD discharged by Eaton Corporation must comply
with final cffluent limits before July 1, 1977, but the others are scheduled
to be upgraded acccrdig to the Lauri-burg---xton 201 Facilities Plan - S
(currently in State review), which probably will not reach the construction

"*- phase until after the completion of the proposed channelization and following -.
the time of the major adverse Impact (siz months to a year follow-ing the
project).

It is recommended that the proposed project be ammended to include in-' S
stream sediment basins to reduce downstream sedimentation and a turbidity and
suspended solids monitoring program to establish the magnitude of the impact
due to sediment transport.

*
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2

One basin should be located at the downstream end of the proposed

channel, and three more basins should be placed at appropriate sites at
one half mile intervals upstream from the first basin. These basins should
be maintained throughout the construction phase of the project. The basins .

may have the additional benefit of providing sanctuaries for fish during 9

low flow periods, although by virtue of their intended purpose, they will
not be permanent.

The turbidity and suspended sclids noritorizg program should include.
the following sampling stations:

1. Leith Creek at the L & S Railroad culvert or the bridge on
SR 1645, the doumstream end of the prcposed channel.

2. Leith Creek Pt the Gill Street bridge, the upstream end of
the proposed channel. S S

3. Leith Creek at the SR 1603 bridge, approzimately 0.6 nile
below the downstream end of the proposed channel.

4. Little Creek at the U.S. 74 (Business) bridge.

5. Leith Creek at the U.S. 74 (Bypass) bridge, approximately
0.8 mile below the downstream end of the proposed channel.

6. Leith Creek at the SR 1609 bridge, approximately 1.5 miles
below the downstream end of the proposed channel.

7. Leith Creek at the SR 1619 bridge, approximately 3.9 miles
below the downstream end of the proposed channel.

Sapling frequencies should vary depending on when and where they are
taken, with the following suggested schedule: p

1. Pre-project grab samples should be obtained from all stations
and analyzed for three non rainfall days and three rainfall days.

2. During the project, all stations should be monitored daily by
grab samples. S 0

3. For the first six month period following the completion of the
project, all stations should be monitored weekly by grab samples.

4. Following the first six month period after construction, sampling
frequency will depend on the results obtained from the previous . •
analysis. At a ninimu=, this sampling should be bimonthly by
grab sample and should last until five years following the
completion of construction.
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Scotland County Talks and Reczea lion Commission
HENRY 6ACLEOD. Chirman P 0. Box 1910 - 1835 South Main Sire(
OIUNCAN MCKAY. VICiiiCIhairmvaI

J AOSRT GRDONLaurinburg, North Carolina 28352
0MGRAHAM Telephone (919) 276-0412

ELOUISE JACKSON
HAALEE JOHNSTON
DAVID MCNAIR
JAMES E MILLIOAP4
H CIEGINALO POTEAT
NANCY SHELLEY
SAMUL. SNEAD
ALLAN THAMES
OR DAVID WILLIAMS

WILLIAM J1 SCOTT. SaC..tary

July 20, 1977

Mr. David Harris
Corps of Engineers Office
P.O. Box 919
Charleston, SC 29402

Dear Mr. Harris:

The Scotland County Parks & Recreation Commission met July 12 and officially
endorsed the Leith Creek Project in Laurinburg. The Parks & Recreation Commission
voted unanimously to support the project which includes the strip park along the
creek.

This projqct will benefit Laurinburg and Scotland County for many years and
will provide a better quality of life for the citizens.

Please keep us informed on your plans and thank you for the opportunity to
express our interest in this development.

Sincerely,

William J. Scott
Executive Director

WJS/dmc
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PUBLIC NOTICE

DEPARTMENT OF THE ARMY
Charleston District, Corps of Engineers

P. 0. Box 919
Charleston, South Carolidfa 29402

SACCO-P 16 June 1977 , S
Refer to: P/N 77-SA-217

(Leith Creek Flood Control Project, Laurinburg, North Carolina)

TO hitOM IT MAY CONCERN:

The Charleston District, Corps of Engineers, Charleston, South
Carolina, proposes to perform the work described herein with due
consideration and review being given to the relevant provisions
of the following laws:

1. Federal Water Pollution Control Act Amendments of 1972
(PL 92-500).

- 2. The National Environmental Policy Act of 1969 (42 U.S.C.
4321-4347).

3. The Fish and Wildlife Act of 1956 (16 U.S.C. 47-2a et seq),
the Migratory Marine Game - Fish Act (16 U.S.C. 760c - 760g) and the
Fish and Wildlife Coordination Act (16 U.S.C. 661-666c). I 0

4. The National Historic Preservation Act of 1966 (80 Stat.
915, 16 U.S.C. 470).

S. The Coastal Zone Management Act of 1972 (16 U.S.C.
1456 (c)(]) and (2), 86 Stat. 1280).

6. The Marine Protection, Research and Sanctuaries Act of
1972 (PL 92-532).

7. The Endangered Species Act of 1973 (PL 73-205).

8. Section 205 of the 1948 Flood Control Act, as amended.

PROJECT DESCRIPTION:

General. The proposed plan of improvement for flood control in
the Leith Creek Basin is a combination structural and nonstructural plan.
The structural measures consist of cleaning and widening the existing
channel for a total distance of 1.97 miles and replacing two highway
bridges, and relocating two water mains and one sewer line. Nonstructural
measures consist of passage of regulatory measures, by the local sponsor,
to control the residual flood plain. The proposed plan also includes a
greenway park with a bike and walking trail. Details of each facet of
the project are included hereafter. D S

Channel Modification. Channel modifications would consist of widening
and cleaning the existing channel a distance of 1.97 miles. (see Plate 1.)
Bottom widths would vary from 35 feet in the reach between the Laurinburg and
Southern Railroad (Station 65+70) and N. Main Street (Station 162.60) to
30 feet between N. Main Street and the end of the project at Gill Street
(Station 169.00). Channel side slopes are designated as 2 horizontal
to 1 vertical.
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SACCO-P 16 June 1977
Refer to: P/N 77-5A-217

(Leith Creek Flood Control Project, Laurinburg, North Carolina)

Bridge and Utility Modifications. Bridge modifications consist
of removal and/or replacement of the McKay and Carver Street bridges.
Utility modifications include replacement of two water mains and
one sewer main. Bridge and utility modifications are the responsibility S
of the local projict sponsor.

Disposal Areas. Materials excavated would be deposited in areas
adjacent to the creek and to a maximum height of four-feet. All disturbed
areas would be smoothed and seeded with grass. Visibly disturbed areas
of all elements surrounding the project would be landscaped to provide
an attractive appearance. A greenway park, consisting of a bike trail
and picnic facilities, would be constructed adjacent to the creek in
the reach between Church Street and Gill Street, on ar'eas other than
wetlands.

Approximately 12,500 cubic yards of materials excavated in the
lower reach of the project below Church Street would be deposited in
permanently or periodically inundated wetlands on one side of the creek
(See Plate 2 for details.) This would be accomplished by forming disposal
mounds with adequate breaks to allow local drainage. The wetland area
which would receive fill material now receives pollutant discharges from
several sources. As a result of these discharges, the normally small
discharge of the creek and the frequent disposal of trash and garbage
from impinging developments, the water quality in this reach is poor.
Fish and wildlife habitat in this reach has been described as "marginal
at best" by the U. S. Fish and Wildlife Service. Final selection of S
disposal sites in this area would depend on ability of local sponsibi
to acquire rights-of-way.

Alternate methods of disposal have been considered. Hauling of
excavated material by truck to nearby highland disposal areas would require
access roads, the construction of which would involve more fill and more
filled area than the 12,500 cubic yards to be removed from the creek. --

Pumping to upland sites would be the most environmentaliy acceptable
alternative, but would require special equipment just for this purpose.
The relatively small amount ot material (12,500 cubic yards) is insufficient
to justify the additional expense for the protection of a poor to marginal
area.

Slope Protection. Channel transition would be required in the
vicinity of Commonwealth Avenue and the SCL Railroad. In this reach, the
design channel must transition from 35-foot bottom with 2:1 side slopes,
to a 20-foot bottom with 1:1 side slopes in order to utilize the existing
Commonwealth Avenue Bridge. Sacked sand-cement riprap would be
used in this reach for slope protection. This type of protection consists
of'the placement of cloth sacks filled with a cement mixture and
securely tied. Each sack would be hand placed and pushed into firm contact
with adjacent sacks. The riprap would be thoroughly wetted as work progresses
in order to form a bond between adajcent sacks. See Plate 3 for details of
riprap placement.

Recreation Facilities. Recreational facilities included as part of
the recommended plan include the construction of a greenway adjacent to

Leith Creek beginning at the Church Street Crossing (Station 105+0) and
extending to the upper project limits of Gill Street (Station 169+00), a 0
total distance of 6,350 feet. The greenway would be constructed on one bank

only and would include a four-foot wide bituminous surfaced trail for biking

and walking and would also include periodically spaced picnic tables and
Two picnic sites have been located in the vicinity of
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SACCO-P 16 June 1977
Refer to; P/N 77-SA-217

(Leith Creek Flood Control Project, Laurinburg, North Carolina)

Carver Street behind a complex of low rent apartments and in the vicinity
of McKay Street near the elementary school and playground. Each picnic 0
site would contain two tables and one trash receptacle. Park benches would
be located at road crossings where picnic sites are not planned in order
to serve pedestrian traffic from the trail and from each respoctive road.
Ornamental shrubbery would be planted in appropriate locations to beautify
the greenway parks.

The purpose of the Leith Creek flood control project is to provide
flood protection for existing structures loc'ated within the floodplain
of Leith Creek in the vicinity of Laurinburg and East Laurinburg, North
Carolina. Primary benefits resulting from project construction result
from the reduction of flood damages in residential areas. Additional'
recreation benefits would accrue from development of the Greenway Park.

0
Large scale drawings of the proposed project are available for

review in the Charleston District Office, Charleston, South Ca.rolina.
Disposal areas are located adjacent to the creek and would be shaped
and landscaped to blend with the natural setting. Disposal areas would
be on one bank only. Total excavated material for the entire project is
estimated to be 34,700 cubic yards.' Disposal sites have not previously
been designated by the Administrator, Environmental Protection Agency (EPA).

Preliminary review of this application indicate- that an Environmental
Impact Statement (EIS) will not be required. An environmental assessment and
negative declaration can be obtained from the Charleston District upon request.

Review of the latest published version of the National Register of S
Historic Places indicates that no registered properties or properties listed-
as eligible for inclusion therein are located at the site of the proposed work.
An archaeological reconnaissance of the area was also conducted and no sites
of any significant archaeological value were found.

This public notice is being distributed to all known interested
parties in order to assist in developing facts on which a decision may
be made by the Corps of Engineers with respect to the disposal of dredged
material in navigable waters. For accuracy and completeness of record,
all data in support of or in opposition to the proposed work should be
submitted in writing to the District Engineer setting forth sufficient
detail to support convictions. Any person who has an interest which
may be affected by the disposal of dredged material may request a public 0
hearing. The request must be submitted in writing to the District Engineer
within thirty (30) days of the date of this notice and must clearly set
forth the interest which may be affected and the mamner in which the
interest may be affected by the activity. All submissions should be
made to the U. S. Army Engineer District, Charleston, P. 0. Box 919,
CharleSton, South Carolina 29402, in time to be received on or before

12 O'CLOCK NOON, MONDAY, 18 JULY 1977

p ARRY S. WILSON, JR.
Colonel, Corps of Engineers
District Engineer
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PUBLIC WORKSHOP

I. This section presents a transcript of the public workshop held at the
Scotland County Courthouse in Laurinburg, North Carolina, on 20 November 1975.
Approximately 60 persons attended including local property owners, local
business representatives, county and municipal government officials and repre-
sentatives of various state agencies.

2. The workshop consisted of an introductory session to inform the public of
the purpose of the workshop and to briefly describe the flood problems on
Leith Creek and possible solutions. Following this session, the people attending
were divided into four smaller groups. Each group selected a moderator to
report their groups findings and conclusions. The small groups provided individ-
uals the opportunity to make any statement they desired and to openly discuss
any questions they had concerning the study, including technical, economic,
ecological and environmental matters. Following the allotted period for group
discussion, the people were reassembled to hear reports of the group moderators.

3. In order to provide a complete documentation of the workshop the following
items have been included in the order listed:

a. Announcement of Public Workshop

b. Mailing List

c. List of Attendees n...-
d. Transcript of Workshop

e. Subsequent Correspondence

, 0
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DEPARTMENT OF THE ARMY 6 0

CHARLESTON DISTRICT, CORPS OF ENGINEERS
P 0 BOX 919

CHARLESTON, S.C. 29402

SANGP-F 6 November 1975

• 0

The City of Laurinburg, North Carolina, and the U. S. Army Corps of

Engineers request your presence at a public workshop concerning

possible flood control alternatives for Leith Creek, Scotland County, O

North Carolina. The workshop will be held on 20 November 1975 at

7:30 P.M. in the Scotland County Courthouse.

Under the provisions of Section 205 of the 1948 Flood Control Act, as

amended, the Corps of Engineers has initiated a detailed study of the

flooding problems on Leith Creek in response to a request for such a

study from the City of Laurinburg. The detailed study has progressed O •

to the point that a public workshop is required to discuss problems

concerning flood control alternatives in the study area.

The purpose of the workshop is as follows:

a. Inform the interested public of the current status of the 6 0

detailed study on Leith Creek.

b. Discuss the existing flood problem and potential alternatives

to alleviate flood damages.

c. Provide an opportunity for local officials to express their

views on the problems and possible alternative solutions; and

d. Provide the general public an opportunity to openly voice

their views and to assist in formulating the best flood control pro-

ject to meet national and community needs. 0

'Ao\UTIO . ... •'.

,~ C,

'6- 1 b
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SANGP-F 6 November 1975

You are urged to attend this workshop and contribute to the planning
of a possible Leith Creek Flood Control Project.

Sincerely, 41

HARRY SWLSOJ

Colonel, Corps of Engineers
District Engineer

0
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MAILING LIST
FOR

NOTICE OF PUBLIC WOPKSHOP 0 0
LEITH CREEK FLOOD CONTROL PROJECT,
SCOTLAND COUNTY, NORTH CAROLINA

NOVEMBER 1975

CONGRESSIONAL FEDERAL AGENCIES 0 0

U. S. Senate (North Carolina) Water Resources Council

#[Ionorable Jesse Helms Director
United States Senator Water Resources Council
Washington, D. C. 20510 Suite 800

2120 "L" Street, N. W.
#Honorable Jesse Helms Washington, D. C. 20fl37 (4
United States Senator
1513 Caswell Street Environmental Protection Agency
Raleigh, N C. 27602

#Honorable Robert Morgan Regional Administrator .
United States Senator Environmental Protection Agency
VWashington, D. C. 20510 Suite 3001421 Peachtree Street, N. E.

#Honorable Robert Morgan Atlanta, Georgia 30309 (12) .

United States Senator 0
P. 0. Drawer 2719 Environmental Protection Agency . . . ..
Raleigh, N. C. 27602 Suite DD-509

Merchandise Mart

U. S. House of Representatives (N.C.) 2500 East Independence Boulevard
Charlotte, North Carolina 28205

#ionorable W. G. Hefner D o
House of Representatives Department of Agriculture
Washington, D. C. 20515

The Administrator- •

#Honorable W. G. Hefner Soil Conservation Service
Box 698 U. S. Dept. of Agriculture
Kannapolis, N. C. 28081 Washington, D. C. 20250 (7) 0 0

State Conservationist
Soil Conservation Service ...

Raleigh, N. C. 27602 (5) . " . "
-------------------------------------

District Conservationist
Copy of Mailing List Furnished Soil Conservation Service

P. 0. Box 247
( ) - Copies of Notice Furnished Laurinburg, N. C. 28352
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Department of the Army Department of Commerce (Cont'd)

#Chief of Engineers Assistant Secreta.y for Economic 0
Department of the Army Development
Washington, D. C. 20314 (5) Department of Commerce

Washington, i'. C. 20230
,#Board of Engineers for Rivers arid

larbors Regional Director for Economic
Tempo C Building Development S
2nd & Q Streets, S. W. Southeastern Regional Off i:e

Washington, D. C. 20315 904 Bob Wallace Avenue, S. .
Huntsville, Alabama 35801

Director

Coastal Engineering Research Center The Director
5201 Little Falls Road, N. W. National Ocean Survey 0
Washington, D. C. 20016 National Oceanic & Atmospheric

Administrat ion
#Division Engineer U. S. Dept. of Qorr -c

U. S. Army Engineer Division Rockville, Maryland '(;852
South Atlantic
510 Title Building Atlantic Marine Center S
30 Prvor Street, S. W. National Ocean ' .
Atlanta, Georgia 30303 (2) 439 Uest York Street

Norfolk, Virginia 23-10
Deartment of Commerce

Dept. of Health, Education , Wel
Water Resources Coordinator .
Department of Commerce The Surgeon Ceneral
6010 Executive Boulevard VSPHS/mi'-2:,
Rockville, Maryland 20852 230 Independence Ave. S. W.

Washingto:. , 7). C. 20201
Re'-ional Director

National Marine Fisheries Service Regional Director
U. S. Department of Commerce PHS Reg:ion V, IiC,
144 First Avenue South 50 Seventh Street, ':. E.
St. Petersburg, Florida 33701 Atlanta, (;ecrgia 303.' (."

Area Supervisor Department of t, IntLrior
Water Resources Division 0
National Marine Fisheries Service Regional 1,ire, tr
Beaufort, North Carolina 28516 National Park Service

U. S. Dept. of the Interior
Maritime Administration & Chairman 3401 Whipple Street
U. S. Department of Commerce Atlanta, Georgia 30344
Room 3059 0
General Accounting Office Building Regional Director

5th & G Streets, N. W. Bureau of outdoor Recreation
Washington, D. C. 20548 Department of the Int-rior

810 New Walton Building
- Atlanta, Georgia 30303
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Dept. of the Interior (Cont'd) lL Honorable Luthor J, Britt Ir.

O01 W. 25th Street

Regional Director I.,!,m,rtor , N. C. 28358

Bureau of Sport Fisheries & Wildlife
USDI STATE OFFICES NORTH CAROLINA 0 0

17 Executive Park Drive, N. F.
Atlanta, deorgia 3032 .  Mr. .J, l. larrington, Jr.

Secret arv "

Field Supcrv or leIa:tm t t N t*" r:i I ,: I I.- .l -C

Bureau of Sport Fisheries and Re ource
.'iIdlife 1'. 0. box 2687 0 S

U. S. Fish 6 Wildlife Service Raleigh, \. C. 27(11

310 New Bern
Raleigh, North Carolina 27601 Mr. Dan Blue

Water Resources Planning

Department of Transportation Department of Nat Lral , con oi c
Resources S S

Administrator P. 0. Box 27687
Federal tHighway Administration Raleigh, I.. C. ITh1 I

U. S. Dept. of Transportation
-1O0 seventh Street, S. V. Mr. Ciyde P. Patton
1Lashington, P. C. 20591 Executive PircCtor, , i idl ife

Resources Conmiission S S

Postmasters P. 0. Box 2768-
Raleigh, '. C. 2Oil

Postmaster

Laurinburg, N. C. 28352 Mr. Thomas I,. flarton, (hai:-n.I.,
N. C. t%'ater Plan Coordinati .i

NOR'TH CAI,'OILINA STAIt i GOVERNML;NT Committee 0 5
P. (). Box 27687

gilonorahle James L . Hoishouser, Jr. Raileigh , N.C. _6 1I

Governor of North Carolina--
Administration Building Mr. Stephen G. Conrad, I rct - - .

Raleigh, N. ..C. 27th1 Divisi on of Rt.source Ilanni n. "
t; L.valuat ion

Honorable James B. Hunt, Jr. P. 0. Box 27hP.
Lieutenant Governor of North Carolina Raleigh, . C.. 27(11
Administration Building
Raleigh, N. C. 2-011 Mr. F. C hubbard, l1irct: u ..

Division of Environmental
The Hlonorable James 1F. Garri son Managem~nt 0 0
Albermarle, North Carolina 28001 P. 0. [;ox 27(.

Ra leigh, ',. Ci. 2>,11"" ..

The Honorable Joy I. .Johnson
Fairmont, 'North Carolina 28340 !lr. E~d McCoy, Pirectcr

Division of 'larine Fisheri es

The Ionorable IDavid Parnell P. 0. Pox (0 •

Parkton, North Carolina 28371 Morehead City, N. C. 25S

The Honorable Mary Bt. Odom Mr. Jacob Koomen, Director
Wagram, North Carolina 28396 Division of I'nvironmental lleailth

Services

The Hlonorable Henry W. Oxendine Cooper lemorial Hlealth Bldg. 5•
Pembroke, North Carolina 28372 Raleigh, N. C. 27002
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Sl-\II OFFICI NORTH CAROLINA (Cont'd) LAURINBURG CI F' 0W[RNMI I

Mr. Irov \. Poby, Secretary #Honorable I-,'. Charl es Far iw

Dep.irtitent of Transportation Mayor Ci tv of Lauri'iL nb,

H Highway Safety P. 0. Box -86
ljiih ,av Building Laurinburg, N. C. 283F2 ,

1 Out hiTlmington Street

City\Maa>

Mjr. Robert I Sti.)e, Director P. 0. Box ,

)ivisioIn of \rchives and listroy Laurinburg, N. C. .-

V. C. Pcpairt:ent of Cultural 0

Resources LAURINBURG C11) BNCii.
Raleigzh, N. C. 27611

Samuel G. LittleiOhn

Mir. Bruce . Lent:, Secretary 218 Center Street

Department of Administration Laurinburg, 5. .

\dministration Building 
•

Raleigh. N. C. 27611 Mayor Charles Barrett
-39 Richmond Street

Mir. Ldwn Deckard, Director Laurinburg, N. C. 252

Office of Intergovernmental

Relations R. F. McCov
Administration Building 502 W. Church Street

Sieigh, N. C. 2-ol Laurinburg, N. .

5001LAND COUNTY CO.NIrSSIONERS Donald h'. Barrett
81' W. Church Street

hilliam (Bill) Morgan Laurinburg, N. C ...
Flue's Farm Road .

La-rinburg, N. C. 28352 Ernest Daniels
330 E. Covington street

Or. "ames Mitchener Laurinburg, ". C. 253-

P. 0. box 1399

>aurinhurg, N. C. 2S352 J. E. Mitchell (John "

-15 Atkinson Street

",bert 1cli lIan, Jr., Chairman Laurinburg, N. C. 2S532

Rt , Box 2;3

Sau r nbulrg, . C. 28352 LAURINBURG MAYOR'S C0II1"
ADVISORY CCM ITTLi"

F1OJ Ni chols
P- Par Circle Dr. Lamar Brooks

N.:nbarg, N. C. 218352 829 Gilchrist Street
Laurinburg, N. C...2..

,aniel Sha "-

t. 1, ox 207 Mr. Craig I Iis
,. -. , N. .. 2 o8.-C Pinhar Brie -

Laurinlur , , . -.r
. arHiJ Mor'ris, .Ar.772 2 2-

i,.r4'- Funeral Home Mrs. James l uc-'- ' . '

.i-L Mc dv Street 210 Dixon , t

* 1:r7mburg, N. C. 28352 Laurinhur, , N ,'"

r. - n o , r.
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I..URINBURG MAYOR'S CITIZENS EAST LAURINBURG CITY COUNCIL,

ADVISORY CONMITTEE
Mayor William C. Clarke

1r. James E. Gales 438th Street
308 Douglas Street East Laurinburg, N. C. 28352 0 S

I.uiinburg, N. C. 28352
Wiley B. Haire

IJr. Joe 1. .ordan 2nd Street
telen Street East Laurinburg, N. C. 2S." - .

1 aurinburg, N. C. 28352
Ralph L. Wagner 0 0

'Ir. James .\. Pierce 8th Street
Aherdeen Road East Iaurinhur;, ,.

u. iv'w:g. N. C. 28352
J. A. l!ardL .ck .I 

.no.,dcn 58 9th '-treet
L. Ki . ;cet East l.aurirbui,,, 0 0

.. 1ihurg, N. (. 28352

CO)M]oMUN I C \ I (),

, .. T ro ald ,. Cur'i:

1-1:.i r , '119 . . -8 a 2 . .
... . 2832'llO-Maxt on i1i 0J ,

.aurinburg, N. C. " . • 6
"'_ ,::io- ''avid

* K', >,,"tree't .lames .illigaE
, : . a,4.. .283-2 L.auri nburC IExcha;iiv

211 Croiiiy >tree:
'G- .c' .. tay laurinhurg, N. C. r ........ ...

<tv-',rt\ii le Road • 0
SN. C. 28332 ;eorge Phillips

. L C -Moodv Grass 11i 1 -
',1: .. r'o Jacobs C.t inburi , . -

* 2 I., ,treet- .- .._ .,

. i IT1 V ,, N. C. 28332 Iick PIrOWTn"

Fayettex% ile Observer 0 0
* .. d.I. F:, 1rnni tachovia Bui Iling
.es S treet iLa rnhur , ,. L. 's.;:,:

,i,r rhulrg, . . . 83,2

,AT .lavt I lan Robinson

<, ,>'ie Street MariaL oJ,'lelland, -.. •
* ',r n!,ur' , \. C. 28352 Bc'x ll

!1ir. IJde lerrv - -n" ".-"

S.. ii I e,!-ni a Road . .,i .
. .

' .~i r.;, "'. C. 28352 'o ,Ii

'4rs. ,ladvs !(oberts l..
'!- 1,i Street We.toinisrer iresbxtcrian ;wr, . ..

!,:irinhurg, N. C. 28352 Mc lirts Britic R ad..

l.aurinhurg, . . 2 - -

Charles 11. .\llcnNo .\ddre~~.
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Property Owners Adjoining Leith Creek (Cont'd)

Hattie Florence Jones Silas Fields & Marsha hootcii
33o Dickson Street Rt. 2, Box 352 0
Laurinburg, N. C. 28352 Laurinburg, N. C . 28352

J. Kellv Pearson Flo""! W. Nichols
P. (.. J. ,o:, BO8X .
Laurinburg, N. C. 28352 Laurinb'rg, N. . 253.

I 0
Magaline Ihompson Mary A. ('ampbell
710 S. Pine Street 603 Midland hay
Laurinburg, N. C. 28352 Laurinburg, N. C. 283.o2

Ruth Jones C. D. Morris-l.izzie ii! i
235 lcott Street 241 McCallu, Street 0

Locka, N. J. 14218 Laurinburg, N. C. 25352

Roland C. Bowyer Frank MIc()uaige
211 Bowyer Drive Rt. 4, Box 9
Laurinburg, N. C. 28352 Laurinhurg, N. C. 28 iS,

0
Franklin C. Bowyer John S. Boric, J.i.
1,t. 5, Box IS-A 1O7S S. "%L ii, 3t !ect

L aurinhurg, N. C. 28352 Laurinhur,, .C. 28 ,.)

James B. Jackson James Franklin Smith
Box K-3 Kiser Road 307 Fmory Street .
.aurinburg, N. C. 28352 Laurinburg, N. C. 2

orth American Acceptance Corp. Sadie Jane Faulk
1-20 Peachtree Street 303 Emory Strcet
Atlanta, Georgia 30309 Laurinburg, N.

Robert Scott Louis P. Engli>h
301 Emory Street Drawer 150S
Last Laurinburg, N.C. 28352 Laurinburg, N. C. 2

Beulah ',dams Eugene K. Ritch
(12 I . .ovington Street Rt. I
l:utrinburg, N. C. 28352 Laurinburg, N. C. 28,.35

Joe L. Lee Clarence McPherson
Rt. 5, Box 22 Rt. 3, Old Maxton Ro:i"-
Laurinburg, N. C. 28352 [aurinhurg, N. C. 2855,

.ohn Russell J. C. Pate
2304 Montrose Avenue General Delivery
Winston Salem, N. C. 27105 East Laurinburg, N C. C. 332 "

Mrs. Victor Caldw,.l, Heir of Dr. W.C. Luther J. Faulk
4 329 M. O k Street General leliverv S

Statesville, N. C. 28677 East L.aurinhirc, N. C. 2s '
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Property Owners.\djoining Leith Creek (Cont'd)

Dcral Clear Henry Martin
,. 307 Rt. i Indian Trail

Lurn ibur,, N. C. 28352 Killeen, Texas 76541

i,alter Cooper Atlantic Acceptance Corp.
523 S. Main Street

',C C , . . 29570 Salisbury, N. L'. 2 263

1:hmjc'l Madlox _. V. Pate, Inc. • •
1, L.urin!,.i'g, N. C. 28352 127 Fairly Street

Laurinburg, N. C. 28352

-41 0 Fnirly Street McNair Investment Co.

aur r!n)urg, N. C. 28352 127 Fairly Street
Laurinburg, N. C. 28352 •

I rolina Domestic Gas Co.
)wx 949 Ned V. McRae-Mattie McRae
jrin inr, rd n N. . _5 2 Rt. 4 Aberdeen Road

Laurinburg, N. C. 26352

Box i32 Woodrow feele
.1,: fl;')AU', \ . 28352 % Mrs. Richard ,irock

Rt. 4, Box 29A
S . i. , altcra Laurinburg, . C. 28..

' rdeen Road
i ,t.'l(: r , N. C. 28352 Austin Hatcher

119 Gretchen Lane 0
. .. King Greensboro, N. C. 27410

ti. Bi.
I ;g, N. C. 28352 Jarlies Ii. Peden

Box 25
. .r awrence agram, N. C. 2 8.3C,'

_w iVorscback Trail *
ee, Va. 22180 OTHER AGENCIES AND INDIVIDI.*. S

-:iI1.' fRay M.cCormick, Mr. J. Robert Gordon, Prc-idci'
' 0 I2 0 Laurinburg Scotland C'U,,'ll
ui nhuNg, . L. 28352 Chamber of Commerce

P. 0. Box 1296
t1. I Cfanpbell Laurinburg, N. C. 2832

1 HIllps I rive
11 nbhurg , N . C . 2852 M-'. A. B. Hafer,, Chairn, n

(Planning Board)
.it <je Strickl.ini Locklear P. 0. Box (,55

1 vie s. Troublefieid Laurinburg, N. C. 2,7 2
:i t Iturinburg, %. C. 28352

Mr. Leroy Marks, Chairman ";Ktl .

~uthu )ott Count), Planning Board:
last Laurinburg, N. C. 28352 Fredrick venue

I.aurinburg, N. C. 28352

fi..s to Lumbee Timber Co. 0 0
Box 747
Laurinburg, N. C. 28352
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S

OTH1ER A;ENCIES AND INDIVIDUALS

Environmental Policy Center Mr. Bill Jones, General Mdnan,41
324 C. Street, S. E. Laurinburg & Southern Railr,,J
Washington, D. C. 20003 204 Railroad Street

Laurinburg, North Carolina 2. 3 •
Mr. Henry M. 2eller, Chairman
National Water Resources Commission Mr. John V. Highfill, !>,,
Sierra Club Lumber River Council o f v, .
152 East San Mateo Road West 5th Street
Santa Fe, New Mexico 87501 Lumberton, N. C. 28352

Coastal Plains Center for Marine
Development Services

1518 Harbour Drive
Wilmington, N. C. 28401

6* Col. H. W. Dinkins, U.S. Army Retired a
407 Leton Drive
Columbia, South Carolina 29210

Mr. Darryl Wiley
Con,.ervation Chairman
Sierra Club •
124 Owl's Lane
Wilmington, N. C. 28401

Conservation Council of North Carolina
1813 N. Main Street

High Point, N. C. 27260

North Carolina Wildlife Federation
Turner W. Battle, Executive Director
P. 0. Box 948
Rocky Mount, N. C. 27801

Mr. James N. Willis III, Chairman
invi ronmental Resource Commission
Atlantic Beach, N. C. 28512

Mr. .;. T. Watson
Division Engineer S
Seaboard Coastline Railroad
807 East Bay Street
Flrence, S. C. 29501

I . C. ,;uerrant
2201) *lalvern Road
Charlotte, N. C. 28207

Ed Bradley
. 115 Stanhope Avenue
Raleigh, N. C. 27607

. . . . . . . . . .

................................................ ,. .- .,
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R. 3. Wright 140 Round About Road
Southern Pines, North Carolina

S'7OJP 3 :

k r tt Box 786
Laurinburg, North Carolina

7. Bowyer 211 Bowyer Drive
Laurinburg, North Carolina

itt 325 Halifax Street
Raleigh, North Carolina

j,:A. C(arpbell 603 Midland Way
Laurinburg, North Carolina

Ij-y.?,-'iohoiis 310 New Bern Avenue
Raleigh, North Carolina

, . Cooner 801 King Street
Laurinburg, North Carolina

, 302 W. Church Street

Laurinburg, North Carolina

ci.7ellan Robinson P. 0. Box 1213
Laurinburg, North Carolina

P. 0. Box 152
Laurinburg, North Carolina . . -

1 ;! -' ith Rt. 3, Box 227
Laurinburg, North Carolina

• '.; ! w.ison Box 494, St. Andrews College
Laurinburg, North Carolina

. , .TIe rg Box 78,
Laiirinburg, North Carolina

i, .'Ja'nmer P. 0. Box 1782
Laurinburg, North Carolina

ft. 1, Box 200
iur nburg, North Ca i )ma S
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GROUP 4:

Dlan Blue P. 0. Box 27687
Raleigh, North Carolina

Louis A. Chalmers, Jr. Box 786
Laurinburg, North Carolina

William C. Clarke Mayor
East DLaurinburg, North Carolina

James G. Gales

Henry H. Jordan P. 0. Box 1067
Aberdeen, North Carolina

Leroy Marks Box 415
Maurinburg, North Carolina

Henry F. Milaurin Box 152
Laurinburg, North Carolina

John Mitchell Box 786
Ldurinburg, North Carolina

Peggy Morrison Box 365, St. Andrews College
Laurinburg, North Carolina

Dennis R. Ramey Suite 7114, Wachovia Building
Fayetteville, North Carolina

Oval Richie 11402-C Plaza Terrace
Laurinburg, North Carolina

Cladys C. Roberts 208 Maple Street

Laurinburg, No-rth Carolina

John T. Rogers McNair Investment Compainy

Wade P. Terry P. 0. Box 117'4

Liaurinburg, North Carolind

Barbara Winn 605 Peden Street

Laiirinbiirg, North Carolinai
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TRAINSCRIPT OF PUBLIC WORKSHOP
HELD

S'C(7TAD COUJN0 COUMTHOUSE
LA l ,Jh BU'IRG, NORTH CAROLINA

20 November 1975

Irn accordance with authority contained under Section ', 01, o-f
thot- 19t48 Flood Control Act, as amended, and as authoriznd
bv SADY.R 3rd Indorsement dated 21 November 1972 to a letter 0
fnm this office dated 11 July 1972, subject: Reconnai;ssanc(-_e
Re-pcrt, Leith Creek, Scotland County, North Carolina,te
ist rict Engineer has been directed to conduct a detaiie~j

invstgatonof Leith Creek in order to determine the
* oi'Litv of flood control techniques.

0



The meeting was called to order by Charles Barrett, Mayor of the

City of Laurinburg. Mayor Barrett presented Colonel Harry S. Wilson, Jr.,

District Engineer of the U. S. Army Engineer District, Charleston, to pres4 de

over the workshop.

COLONEL WILSON: Ladies and gentlemen, I would like to welcome each

of you to the workshop on Leith Creek. The purpose of this workshop

is to present to you various alternative plans for reducing flood

damages on Leith Creek, and to elicit your assistance in evaluating and

selecting the most desirable plan to meet national and local needs.

(SLIDE 1). I am Colonel Harry Wilson, District Engineer, Charleston

District, U. S. Army Corps of Engineers. At this time I would like to

express my appreciation to the City of Laurinburg for making arrangements

for this meeting and to Scotland County for allowing us to use these U

facilities. Now I would like you to meet other members of the Corps

of Engineers team participating with me in the workshop. These members

are: Mrs. Charlotte Murray, my secretary; Mr. Bob Barnard, Public U

Affairs Officer; Mr. Ed Meredith, Chief of the Project Planning Branch;

Mr. Steve Morrison, Biologist in the Environmental Branch and Mr. David

Harris, an engineer in the Small Flood Control Section.

In order that we may have a complete list of those participating

in this meeting, will you please fill out the attandance card handed

you at the door, if you have not done so already. If you did not get

a card, please raise your hand and one will be given to you.

As I mentioned earlier, the purpose of this meeting is to discuss

solutions to the flooding of Leith Creek. A reconnaissance study was

then made which affirmed that flcnd control measures were needed and

-• NOiE: Slide descriptions contained in Exhibit 1 0
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appeared to be qualified for Federal subsidy. Based on the findings

of the reconnaissance study, a detailed project study was authorized

and is now being accomplished under authority contained in Section S 0

205 of the amended Flood Control Act of 1948. This authorization

enables the Chief of Engineers to construct small flood control type

p.jects which must be ccmplete within itself, economically justified S S

and cannot exceed a Federal subsidy of more tha. one million dollars.

Initiation by a local sponsoring organization is a necessary

ingredient to federal participation in a local flood control project S S

of this type. The local sponsor, which in this case is you, the City

of Laurinburg, must furnish all lands, easements and rights-of-way

required for project construction. In addition you are responsible for S S

the relocation or modification of all utilities and highway bridges

necessary for the project. Once construction is ccaplete the project

is turned over to you the local sponsor who assumes responsibility for 0 S

it3 'iitEnance.

Let's t-Ae a look, now, at Leith Creek (SLIDE 2). As may be seen

on the slide, portions of the flood plain are located within the city .

limits of Laurinburg and East Laurinburg. Development within the

flood plain is generally residential with scattered commercial and

public properties. An estimated 65 residential and 17 cczmercial

buildings are located within the flood plain. In addition a school . ... "

and playground are also subject to flood damages.

Average annual flood damages associated with high waters from 5 0

Leith Creek are estimated to be $23,500. These damages include an

estimated $12,200 residential, $9,900 coa merial and $1,400 public
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Sw

properties. These figures are discussed in the brochure handed J.o,

you as you entered tonight (SLIDES 3, ~4 and 5). Each of these pictures

illustrate previous flood condtions on Leith Creek and resulting flood .-

damage.

I am sure that you are aware that there are numnerous ways -,u

reduce flood damrages along a stream. Possible solutions, however, S

may be divided into tT.u broad categories -structaral and non-structural

solutions. Structural measures are designed to modify floodxs b,;

altering the natural envirornent arnd include alternatives which reducE 5

flood elevations, divert floods, chanige the timing and duration of

Lloods or restrict floodsc from portions of the flood plain. Non-struictutLa'

measures, on the othe-r hand, are designed to modify flood dIamage

susceptibility by adjusmnt in the pattern and mode of land use, 1by

development policies and by ass istance to affected individuals.

Also combinations of structural. and non-structrural measures are -,x)s -*I)

First, let's look at non-stru cturil alternative zoningF, c iiix

regu,-lations and building codes, couild be cdeveloped on the Ia 30

f loodedA areas. nese ordinances, if adopted, would regulate developmenit

()f the flood plain by restrictiW, the ~y and Doai f ftr

dr1c.vezioment. Parks and other' -toe I h.vel-nrnent which wudno-,

11pedle flo-w nor be easiy hrigo'1 my ,, be ort te Residcntial,

crene L and industri ievelcqm(, Ii! oull be parnited in areas

)17 K Irb -)- eit Lrr afency jrw r .(7h Jr fV

li)t wi I no-t- Liornvr the t ryyd problem( s for exi!-t iinpIvi'mn

Appcri Ix

B-19

0 0 6 6 9 0 0 0 0



Another non-structural alternative would involve the flood

proofing of existing structures. Flood proofing is primarily the

responsibility of the individual property owner. In the case of Leith

Creek, however, the cost of flood proofing in many cases could exceed

the value of the structure. If this happens, then the alternative

of relocating the structure may prove more beneficial. If not, then the

relocation of the occupants and the demolition of the structure would

be the only remaining alternative.

During our study, a non-structural alternative consisting of a

combination of flood proofing and relocation of structures subject to

flood damage was studied in detail. Structures which could not be

flood proofed or physically relocated were to be demolished with the

owner being reimbursed for his property or given comparable property

elsewhere. Estimated first cost of this alternative was $700,200.

Translated into economic language this means the average annual costs

of $45,200 exceeds the annual benefits of $23,500 and yields an

unfavorable benefit-cost ratio of 0.52. Therefore, this alternative

could not be reconmended for federal support due to the lack of

economic justification.

Having reviewed the non-structural alternatives we then considered

the structural solution in which three alternatives were examined.

First, there's the structural alternative of constructing a

flood control reservoir (SLIDE F). Reservoirs temporarily store

storm runoff until the water can be safely released thereby reducing

the peak stages downstream. There are, however, no suitable sites

in the Leith Creek basin which could be developed for this purpose. * *

Therefore, no furthor study was made of this alternative.
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Next, there's the alternative of preventing the overflow of creek

banks through the use of dikes or levees. Problems associated with the

numerous road crossings and with interior drainage makes this type of 6

improvement economically infeasible.

Finally, there's the alternative of (SLIDE 7) channel conveyance

improvements. This alternative consists of various mcdifications to the 0

existing channel which basically improve the capability to carry the flow.

Such modifications include: cleaning, deepening, widening, and/or channel

realignment. Channel conveyance improvement appears to be the only feasible 0

solution to the flooding problem along Leith Creek.

Please refer to your handouts as I briefly describe each channel

conveyance improvement studied (Appendix 2).

In our efforts to identify the most feasible channel improvement

alternative, five plans were considered. All five plans are simildr in

that each calls for the removal and/or replacement of the McKay and Carver

Street bridges. Each plan also recommends that improvement begin at the

Laurinburg and Southern Railroad immediately upstream of the fertilizer pan'.

road and extend upstream a distance of 1.97 miles to the Gill Street crossinF.

Longer reaches of channel improvement were considered but were not economic 11-

or environmentally justified.

Plan I calls for widening, deepening and cleaning of the existini •

channel. Deepening would be as much as 4.0 feet. Width of the chanel

bottom would be 35 feet in that reach between SR 1645 crossing and

Church St-reet and 30 feet above this to the upper project limit at 5

gill Street. Plan I also recommends modification of the LES railix.id

culvert immediately upstream of McKay Street (railroad modificati-ie"-;."
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i S

aru e a Federal cost). This alternative, if constructed, would reduce

the maximum stage of the 100 year flood by about 2.9 feet. As shown

on the table in your handout, the estimated first cost of this plan is

$289,600 of which $114,600 is a non Federal cost which must be bourne

by the local sponsor. Annual charges including maintenance are estimated

at $20,300 while annual benefits are $22,200. These values yield a benefit

to cost ratio of 1.09.

Plan IT is similar to Plan I in all respects except for the width

of channel excavation. Widths for this plan range from 45 feet in the

lower reach to 40 feet in the upper reach. Utility and bridge modifica-

tions are the same as called for in Plan I. If constructed, Plan II

wr)uld reduce the maximum stage of the 100 year frequency flood by about

3. feet. Estimated first cost of this alternative is $321,900 of

which $114,900 is a local cost. Benefits and annual charges,including

maintenance, are each to be about $22,400. This yields a benefit-cost

ratio of 1.0.

Plans III and IV vary from Plans I and II respectively, in that

they do not recr~mend any significant deepening or modification to the

L2,S Railroad culvert. Plans III and IV generally follow the existing

channel bottom and recommend only cleaning and widening. Highway bridge

ir)difications and utility modifications called for are the same as

iL the previously discussed plans.

Plan III reconmends bottom widths of 35 feet in that reach
- S

b tween the downstream project limits and N. Main Street and 0 feet

tr-vi tlhat point upstream. This plan would reduce the 100 year floord %

,Pv, it )r 1 iy ,ippryximately 1. 8 feet. Estimared fjr'st cqst of the plan

1-1 $171),700 of which ,]]1,700 is a lomi cost. Annual charges ar.
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*~t NL? r , 115' 1~12 2311 1elicfl( ' JAV beset Its at

1' an : : 511 hin n ,,lrSpeCt,,S to PlanIIwt h

-> .... : I r~ . B rIV e~vnents bttom widths ni-a m :'

u A:1 wc!Y Iar 11ce the 100 year f.]O~

2< X''Poilv 2.0 f-eet itLoe first cost o~f Pla; ':, :

(1 Annu-al charges aow etumt

I! -~ >, mda linern-KnTl nan-c-,, ant benefits at 9,q* Ti-I

7n.~fina :1w -vauase I (Bla 1 V) was designecd tr et V '

-1 :,v I~ a floodwJar f at h*igh- flows rand avoidling r-hannol OJ

The p Ian) recom=erds construiction ot a 2)00 foo(-t- cleared flnn sea': h

rciar1 rv ect: le ngth. rDlie flooadway wcouldl be g-raIssedI _nis it

roquent intervals to prevent obst-ruction to flow.

Thlis plan- also recommeaands the removal and replacement o~f -L-

a-I'oo' and Cal-"rve Otreets, however, na- railroad mod: faco,,:tar-n,-

:>c anactil. Itility mrodi't ?cations are- the samne asi:-, i&ntt

nroioulvdiscussed plans.

It . f 1-1 cv ., 1 ,- F-, - ,---
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for all projects of tihis :ve in jmier to prevent damage to future

development. Also in this vein I would like to commend the City of
I 0

Las. 'inburg for applying ft )r fl~o] insurance and providing leadership

Ln regulating flood slain -. eiomrnet.

*ln a few iulen we are going to divide those assembled here into
D 0

w.rking groups. This ea,-: f you an opporonity to discuss the

elIns presented and exoress your own ideas. Corps representatives will

I e: available' to answer aii 3'stions which you may have. We particularly
0 0

eracn'irage you to assess all project effects including environmental and

4i. Each group Ls reiested to select a moderator who will report

their gm,;ups findLngs and conclusions. Minority viewpoints may also be

s,:n.riei. What we have I)lt is broken the cards into four groups. I'll

i-a. the na ,s d you .ill he dis-missed to the various rooms with

Corps representative-s to discuss your plans. (Names are alphabetized

Ln r'oups in Lt ol Atter.decs. Groups were in conference for approximately..

* ;5 minutes.)

Ladies and gentlemen, Group III is still coming up with a majority
0 0

vote told thtn we woo l I ahead and start and they can join us when

thoy get their decisirn nde.

Grout I - the spo --s:.-man (r moderator. You not only can give your
0 0

Y6rP~Pi opinin if v], E-ivr anv other conients or questions, ple-ase

Ssure and r in: themad ii. " "

. .... I . "_-c . •

1 -
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informed. We had a very diverse and well informed group, I

:1We had good representation from the city which of cour-7e 1

interested in this. W ,e had a good representation from th(-

rxolI think which is a good sign and others in this c; '

spoken and had definite ideas and opinions which I thought won> o

and taken well. We considered all. these plans thorolighto I hH

the majority of us felt that the Plan IT was the, best- plan.

there are some factors against it we felt that the eriig

whAich sold us on Plan II is the efficiency standpoint. W.,e fel'

was a mo~re e-fficient olan thani we-re the others. Those that o

opposed to it were in favor o)f Plani TV from a strictly onvirc-n,r:. -

standpoint. That was the findings of this group. As I said, l

us enjoyed it and we coujld, spend a whole lot more time on it.

you.

CILOITEL WTISON: ThanR 3 very much sir. Any coments from mnr

in the first group? (No response)

How about Group IT.

CPAlS- E. ELLIS: I'm not sure why they selected me to b-e t-N,

this -groiip since I knew the least about what was Foing7 -- Iac

miybe that's why they, chose me. I wa-s impressed by the ova

which w- also had a the papk who were th-rc knowingi, whi 4'

zakiralyout - how little- Ididl know. I Think the n

rbbvLkem(e. who) d;, i not knoiw renolgh to co-hnt11:z 1!,

'jo, init- statemqent as f-, wh ich nnl( -f th> c p asr, ~

Tr,,iv' -l V',t(" rII (Mir, gr-ip -it 12ian V ve



several people in our group who were concerned about the ecology; about

what would, happen if we cut down a lot of trees; what it would do to

tIh animal and plant life in the area and felt that an environmental

*] impact study should be made. There was a suggestion which all of us

would like to see investigated further of not proposing a new plan but

the investigation of a possible alternative and that would be to begin

widening the creek from just south or just east of State Road 1603 and

wilening it from tht point back to McKay Street. Then, from McKa, Street

to 'ill Street and snagging the river, snagging meaning removing debris,

stimos, limbs and anything that happened to be there with the thoug 1 :

-e sop that it would make way downstream for the water within the city

t-nove on faster and possibly not cause the flooding. Again, that was

'us: a recommendation we had. Anybody in our group have anything to

siO that I have omitted? (No response)

JLQI WILSON: Thanks very much sir.

Well, I thought we had a hung jury back there with roup III

-- r a while. Group III you are up if you have your thoughts organized

)r otherwise we can go to riroup IV and come back to vou sir.

:. IitN WIP,7I: When we finally voted on the various ilans we had C

-)o:I r to Ve re for Plan I and 1 people to vote for Tan IT.

*) :i OZ ILOON: TThan you. DiJ Vu have any questroi, ; thet w : '

* wrcr n the roomf', there? (No reeyonse) •

;7 1riw ii I1ut 1ro mp IVn v

-'.9''fha ]~m is..'

0 -- •_
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mainly general que~stions concerning all five alternatives. I think

one of the major questions that was expressed by the group was why the

improvements would not continue along the SR 1645 in the lower reaches. 9

I think some of the people in the group have experienced flooding in

that area and have seen the road overflowed and be flooded and they had

* questions concerning this. If these improvements were stopped as

* planned at the fertilizer road that there was a fear that the waters

* once reaching this outlet would have nowhere to go, would back up and

* just compound the problem upstream. This was one of the major problems

expressed. Another question that was raised that I can remember is

how the decision would be reached as to which side of the bank of the

river the spoil would be placed on and would there be any ecological

considerations or would there just be a dicision that would be reached

by some members of the city government and perhaps the Corps of Engineers_____

without any real concern for ecology so far as would there or would there

not be a best side for placing this spoil. One final question, I think

a very practical question, is where would the funds come from that the

city would have to put forth? I think from what was said just a few

minutes ago, our group concurred mo~stly with the second plan with the

suggestion that there be snagging done beyond the fertilizer road down

to 74 By-Pass and that this would help alleviate the fears and problems

with just simply stopping the improvements at the fertilizer road. Did

anyone else have any questions or comments from the group? (A statement

was made from the audience that the group did not vote on any specific

plan.) No, we did not vote. I thought the gentleman that told me it

was the consensus of the group that we did accept Plan II. We did not

actually put it to a vote. I was not aware that we were supposed to do
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this.

COLONEL WILSON: If your group is back there maybe you could get a
9 0

consensus. I'm going to be saying a few words while you are doing that.

I just want to clarify one point that came up during some of the

discussions. As far as the environmental impact statements - what we

generally do on these projects is make an environmental assessment. By

that assessment we put the project into perspective as to its impact on the

environment and determine whether it has a major significant impact on the

human or the wildlife environment. Also, we get feedback from you in this

, meeting. It helps us in that assessment. If we determine that the project

does not have a major adverse significant impact then we don't make an p.

environmental impact statement. So, again, what helps in that decision is

any comments we get fram you, any ccanents we get from other organizations

and also our own in-house assessment of the project as we see it.

Those points that were raised as to the downstream end of the channel,

we'll look at again. As we discussed in group discussion, down at that

end is sort of a swamp area. There would be nothing damaged if we had some

• .J9
local flooding down there except that the road might get under water.

However, we will look at it again and see if it is possible under certain

project conditions to do something about it. For that matter, we will

re-examine everything that is brought up tonight.

Were you able to get a quick vote back there? (Mr. Chalmers responded

yes.)

As to that point raised on the real estate,,we have estimated for

each of the plans, the approximate amount of real estate which would be

needed for the placement of material. The areas have not been delineated -

0
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and it is the responsibility of the city to obtain the necessary easements.

Of course we would work together with them but I assure you there has been

no decision yet as to specific areas for the placement of the material. • e

LOUIS CHALMERS: After a quick vote, the majority of the group did vote tor

Plan1I as I stated earlier. There was one more point I failed to rmike - -

that someone reminded me of - there was a question about all five plans

as to whether or not any of them would be feasible. The question was, the

fact that all the plans shown have an average annual benefit of around

from $15,000 to $22,000 - $22,400 being the maximum benefit realized and

the annual damages estimated existing being a total of $23,500. So the

question was raised, that would give a difference of about $1,100 actually

you would gain in benefits leaving a deficit of $1,100 in actual damages and . .

then spending, as is shown, an annual cost of $22,400 - that question was " -

asked and I'll pass that on.

COLONEL WILSON: On these costs, and maybe most of you know this already,

this is a fifty year project and we discount our money over the life of the

project - fifty years. We take the cost to build the project and cost of

maintaining the project and discount that amount over a fifty year xeriod r

a certain interest rate. This gives you an average annual cost for that

project. Now on the benefits we do the same thing. If your annual bnef i

exceed your cost then you have a project that can be considered. 7ho int,

rate we use now is six and one eighth.

Are there any other questions or connents?

DAVIC HARRIS: I would like to conment that the address of the Distric-

is on the back of this brochure and if you should have any further c(vrw nt-- .

you can send them to us by mail. ..-.
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COLONEL WILSON: Or if a question occurs to you later that you wished you

had asked, give us a call.

QUESTION: What is the procedure after this workshop?

COLONEL WILSON: We will go back and look at what you all have input and

then put the detail project report into final form. This, we anticipate,

will take two to three months.

QUESTION: Are you going to come up with one alternative or are you going to

have all these alternatives?

COLONEL WILSON: All these alternatives will be in the report. Alternative

five's benefit-cost ratio is a little bit below one but, as I see it, this

alternative will still be in the final report.
1 . .

QUSTION: I have a question about Plan V - that would, I think allow some

* the area to become a green belt through the City of Laurinburg, is there

sonewhere in your specifications and plans whereby you could realize some .

recreational or aesthetic benefits that would perhaps bring that benefit

cost funds?

.~L~E. WILSON: Some activities are allowed on a flood plain if they are

c -ipatible and if they will not obstruct the flow under flood conditions

*, >ih things as parks may be a possibility but certainly not houses or

c. ~r~ial buildings. This is a possibility that you have with alternative

that you may not have with the others.

QUESTION: Colonel, I believe you just stated that Plan V was -o cheap the

_o-,?rnment wouldn't fool with it. Is that right?

CMOLA)IBL WILSON: No, Alternative V is marginal on the benefit-cost ratio

and, hence, it is going to be looked at real closely. However, it may

have the least environmental impact and, therefore, is important. ..
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DAVID HARRIS: If we have a plan which has a favorable B-C ratio, then there

is a possibility according to our regulations that we could possibly

reccmnend a plan with a B-C ratio less than one if it had a lot of environ-

mental assets which the plan with the B-C ratio greater than one didn't

have. So, environmentally can have a little weight to carry a project

like that over the hill.

COLONEL WILSON: This is a fairly new possibility now available to us.

Before, the B-C ratio had to be above one or it wouldn't be considered.

Now under the concept of Principles and Standards we also take a look at

the best environmental plan that might solve the problem and even if the

B-C ratio is less than one it might still be chosen because the environmental

.. pluses may carry it. That's the reason alternative V is still being considered.

QUESTION: In the environmental assessment, do you look at each alternate

by itself or the whole project?

COLONEL WILSON: We have to assess each alternative. They are all kind of

similar except five, five stands off by itself.

QUESTION: Am I correct in saying that recreational benefits are not

looked into for the cost benefit ratio in a project such as this?

COLONEL WILSON: Recreational benefits can only be a 50-50 proposition

and can be supported only if the recreational benefits stem directly from

the project, as could be the case in number V.

QUESTION: Will there be a public hearing in which everyone is invited

before a final decision is made?

COLONEL WILSQN: We put the detail project report in final form and it

-'* will go up to the Division Office in Atlanta. They will give it a - """

wringing out and see if it is engineeringly sound and environmentally
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correct. If they agree with what is being recommended in the report, it

will go to Washington for approval, At any point along the way, if you

as the sponsor do not like the way the project is going, you as the sponsor

*.. can say stop. We do not plan to have another public hearing before we .:.:

forward the report although the report is public information and can be . . -

made available to you.

" QUESTION: Well, what I had in mind, is that, as I understand other than

a brief announcement in the newspaper a few weeks ago, the people who have

property along the creek - there was no attempt to make a personal

announcement.

COLONEL WILSON: We tried to - we mailed out many public notices.

STATEMENT: I don't believe there was any other than the report several

days ago that there would be a meeting - I don't believe they even gave

a date and time for the meeting. Was that correct?

DAVID HARRIS: I would like to give you a copy of the mailing list

of everyone that was invited.

STATEMENT: I know that but I'm thinking of the fact they might think

this is a project that does effect the whole comunity and saying that

there would be some value if publicity was made in such a way that

anyone might be able to ccme and participate.

DAVID HARRIS: We intended it to be so. Newspapers were notified,

television stations were notified and radio stations were notified.

Congressional representatives were notified; government notified and

state agencies notified. Local sponsors, all of county council and

all these people received invitiations. (See Appendix 3)

STATEMENT: I believe there has been a slip then because it wasn't
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run in the newspapers last night or even this week.

DAVID HARRIS: We notified the newspapers and that's about as far as

we can go. I would like to give you a copy of the mailing list though. 0

MAYOR BARRETT: Colonel, I believe Mr. Winn is inferring you didn't try

to notify the people. These people were notified, Mr. Winn, agencies were"

notified. People just didn't come - but I believe this is a pretty good 0

representation, a good turn out. The only way you are going to get all

to come is to get them by their neck and bring them in. I sorta resent

your inferring that they failed to let people know this meeting was going -

to be held.

STATE: I'm just disappointed in the fact that there was no public

notice in the newspaper. .

MAYOR BARRET: There was a public notice, it was in the newspaper.

STATEMENT: Well would you show me. I would like to see it because I have

been looking for it. Other than a general announcement, several days 0

ago, that there would be a meeting on this date but I don't believe it

even gave the time. As you pointed out, very few people might not coMt, .-

but in a case as important as this, we should take every precaution that .

the public be fully informed of such a meeting. I'm not saying who i. -

responsible it just hasn't been done. I think the attendance is great

but I think there might be other people who would like to have attended. 0

COLONEL WILSON: Let me put it this way. I'm concerned about getting the

word out to all the people because that is the reason we came on up here.

We are always looking into better ways of getting the word. We give nct-ice -

to television stations and it is optional whether they put it out or not.

If you sense there are a lot of people that may be directly affected and
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somehow didn't get the word, I'll be glad to come back and discuss the

project with those people, no question. If you all think of some other

points, bE sure to drop us a line or give us a call. 0 0

STEVE MORRISON: I would like to clarify one thing that I don't think was

clarified in two of the groups I was attending. One is that there has k-..-.-

already been an environmental assessment made, a cursory environmental • •

assessment by myself. I have made a comparison of the environmental

effects of each plan; made a list of such things as change in channel

dimensions, the amount of cover that would be effected, disturbance to

bottom, whether or not the cover would be allowed to reestablish; the

effects on the water table; all of these things are formulated in a chart. .- -

These have been considered now, and before the report is made into a form 0 0

to be sent to our next higher authority in Atlanta, then Washington, this

assessment will be improved upon and added to. I am waiting now on reports

from the State of North Carolina pertaining to benthic organisms, fish 0 .

and things of this sort. So, it is not, as I think might have been

misunderstood, that we will just mention a general description of all

impacts together. Each plan will be given separate consideration from .9 . ..

an environmental standpoint.

COLONEL WILSON: Any other questions?

QUESTION: Will any of these other people here tonight receive a copy of 0 0

the environmental assessment when it ccmes out is there anybody on that

mailing list that would want to review it and say if they felt it was

adequate and say the project requires an EIS - to commnent in such a way? 0

COLONEL WILSON: You can send in if you wish to get a copy - anybody can.

QUESTION: How will we know it is available to ask for it? '.-.-'""-
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STEVE MORRISON: We have to make a decision on whether or not we are

going to issue an environmental impact statement. You may know about

environmental impact statements; there is a mailing list and they are

available to the public. We make our decision based on whether or not,

after we make an assessment, we consider the project has sufficient impact

to require an environmental impact statement. That is one reason why you

might have an environmental impact statement issued. The other is public

concern. Even though we may not think the project requires an impact

statement, if public concern is great enough, we will issue an environmental

impact statement for that reason. We decide. If we do not issue an

environmental impact statement, we will issue something called a negative - *

* declaration. This will be sent to people on the mailing list. It will

. have an environmental assessment and why we think a full impact statemnt

is not required. Responses can be made to this. After responses are

received we review our assessment and our decision. Then an impact

statement may be made if sufficient concern warrants one.

COLONEL WILSON: These mailing lists include all appropriate state agencies,

city agencies and county agencies, as the case may be. Also, we send

notices to any organizations, environmental or other type organizations

that we know are interested in this type of project. Also individuals

have written in and asked that we put them on our mailing list. So, if

you don't think you are on the mailing list, drop us a short note and

ask to be put on the mailing list. We'll be glad to.

Any other questions?

QUESTION: Are the people on the mailing list kept informed of the proFres-" '.

of the project?
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COL4)NEL WILSON: Our sponsor is the city and we generally keep the city

up to date on it. It would be nice to keep each interested individual

informed but it is an administrative problem. We have maybe a half dozen,

dozen projects like this. Five, six, flood insurance type projects. We -
0 0.

have three or four major multi-million dollar projeo-ts - so it gets to be

an administrative problem. All the information is public information and -

is available to you - just write us a letter or call. • S

2-USTION: Colonel would that environmental assessment be sent to the

city? (The Colonel answered that it would.) Then it will be made

availab-2 to anyone who wants to see it if they would come up to City Hall.

That might be the easiest way.

.STIIIN: Will you announce when you receive it? (Mayor Barrett stated

he would be in contact with the person and would let him know when it was --
.. .. • ..

received.)

C-©WNIEL W&ILSON: Fine, anything else? One more point on processing this

r eort.- If it is decided to make an EIS it will delay the final approval -

because the project will not get approved until that EIS is on file in final

versDn.

Y ,STQ',: Concerning the EIS, how would the public go about showing its

< L ?-O.N: ,L wt rite us a ietter. However do not just say "we

-h.. ",,' 'u neo. onr, F" - state why you think an ETS is warranted. it

hols -so .-, all jst to get an "I don't agree" type congruent. We

-1.....P...I.. . I, ]-ke to state there are at least t chances to

K, ur... m r :,' .n ""(. One i3 tonight. If ,ou Iin't state v,,) ir
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thoughts you should write us ind uL;w y!roii~:.

there hasn't been PnOCA11gh local c,rCern t f-C n MfrI oI :7

statement, ajid we per,;'41(1Vl lv dn't foee the 0moe

* - we have finished ,ll wu'7>37: :7*t .

declaration. Thi s w il b -e c ir~uid <V~~p

ma~de public. You can look- a-rsImka ur . - '

think an environmental ne2 nrtWin.crv;-:7

that. If we get enc-u-c-h z< ... . ..

concern, publ ic concern -we wil I- 1 u E: 0-

COLONEL WILSON: Assuming, mos5t --i enthe ri

on the negati\ declarat 7-n, we wudhop,- to foyln:

version of the project to our next hoeadquarter- i-: 4

three months. There it will be xa-mined- eni-ne-,*-r . ... .-

wise, and otherwise and if they ipsv'i h:~

for final approval. This action .rl1authori7ze -. 7 .- P

question of money, we would just have t- kep- vi*.

the budget for, this tyne of)L prcject. As T ai

Engineers authori zs the Proj cot, we w iL no 1- .i

what the money situatimen i.;. I won't i~et L ;. ,...

QUESTION: What point wi-. 1 e - the five .ii7

you select the iltrnati v- ' serid- -1t on)T t.> s

decision of the five - whc) w 1 make, rh1 doLKo

COLONEL WI"LSON: Well, w, ,,7, .y .h r . . . .

weI will look at the e ieo i Ti -'ho

to our next level ii, Atl-ir,' i.

DAV ID HARIR1V': I ~.......*-. .



' tonight; based on engineering feasibility; based on environmental consider-

ations;the environmental assessment. All these factcrs will b- c-,,silered

,'.". and we will make a recommendation that one of thes1trr , ,"e

;-- recommended plan. This will be recommended to At li,, v .1. . -a: a

* chance to either concur or not concur with thi-; Pi

COLONEL WILSON: Somebody has to meke a decisi-r av-h. .> I

based on the public interest. That's the reason w;, .rr, h, :.h to

get public input. I know we didn't get a unanimous vot, ,n -n,,(e -,tU.i3-

tive tonight be at the same time we obtained indicators.

QLESTION: I have a question regarding how the City of Ldurinburg plans

to pay their share and I really think that should be cleared where that

money is to come from.

COLONEL WILSON: I will let the Mayor answer that one.

MAYOR BARRETT: The money will come from various sources. It is up to thc

elected officials if the project is approved to obtain the money as they

"*" will. It could come from tax money, it could come from revenue shares,

things like that.

COLONEL WILSON: Any other questions (No response)

Let me compliment you. I really appreciate your interest rn com'

out tonight. You were a very enthusiastic group. You brought up some. .

good questions which will help us. I hope we can get a ieasonable and

effective project for the City of Laurinburg that we'll see undienav in

the near future. Thank you very much.
I 0

(Meeting adjourned at 21]4 hours)

I S
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LIST OF SLIDES

SLIDE NUMBER DESCRIPTION

1 Leith Creek Public Workshop

2 Aerial photo of flood plain_

3 Flood conditions on Leith Creek

4 Flood conditions on Leith Creek "

5 Flood conditions on Leith Creek

6 W. Kerr Scott Dam and Reservoir

7 Channel improvements on Buck Creek I

8 Channel improvements on Buck Creek

Ex. 0 . .'



JESSE HELMS
1404H CAROUNA.

'Z(nileb z -afs zencte
WASHINGTON. D.C. t050-

N6vember 10, 1975

Colonel Harry S. Wilson, Jr.
District Manager-Corps of Engineers
Department of the Army
Post Office Box 919 ' -
Charleston, South Carolina 29402

Dear Colonel Wilson:

Senator Helms asked that I acknowledge receipt of , ..." -
your recent letter advising him tf the workshop to be held I. S
on Thursday, November 20th.

He certainly wishes he could be with you, but due
to the fact that Senate will be in session it will be im-
possible for him to leave Washington.

0 _

The Senator sends his regards and best wishes.

Sincerely,

(Mrs.) Vicki F. Davis
Appointment Secretary

, •S

SB
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STATE OF NORTH CAROLINA 0

GOVERNOR'S OFFICE

RALEIGH 27611
JAMES E. HOLSHOUSER. JR

GOVERNOR

November 12, 1975

Col. Harry S. Wilson, Jr.
Corps of Engineers, District Engineer
Post Office Box 919
Charleston, South Carolina 29402

Dear Colonel Wilson:

Thank you very much for your invitation for Governor Holshouser
to attend a public workshop concerning possible flood control alternatives
for Leith Creek, Scotland County on November 20. 1 .

Unfortunately, the Governor has a previous commitment which will . ... . :::
prevent him from attending. He regrets this very much, but I am sure you
can understand the many demands on his time.

The Governor appreciates your thoughtfulness in inviting him and
sends his best wishes for a successful event.

Sincerely,
* S

Phillip J. Kirk, Jr.
Administrative Assistant
to the Governor

PJKjr/jh

. Appendix 2
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November 21, 1975

Roland C. Bowyer, Sr.
211 Bowyer Drive
Laurinburg, N. C. 28352

Department of the Army
Charleston District
Corps of Engineers
P. 0. Box 919
Charleston, S. C. 29402

Dear Sirs:

I would like you to consider deepening and widening
Leith CreAk approximately 300 yards north of Gill Street
bridge. There are ten homes involved in this area. Thoir
signatures are on the attached sheet.

Also, there is a place that drag lines and trucks can
get to the run approximately 300 yards from Gill Street.
own the land in this area and we (the people in this aren.
have trouble with drainage and septic tanks in wet weather,

I would like to talk to one of your engineers about tw)
and show him this area.

Thank you,

I Roland C. Bowyer, Sr.

4b6



Roland C. Bowyer//ow rDrv_____ _______

Laurinburg, N.C.V

Harry Pheiffer 1
213 Bowyer Drive .~-- ~..<K
Laurinburg, N.C. .7

Linwood Roberts 1.--
715 N. Gill Street
Laurinburg, N.C.

kCeL?, 3 c.
Diane & Sandra Beane
717 N. Gill Street______________
Laurinburg, N.C.

Melinda Williford
727 N. Gill Street Yi 1 ', -/7~
Laurinburg, N.C.

Marvin Walters
729 N. Gill Street
Laurinburg, N.C.

Ceorce Carter -

711 '.Gill St. ~.K .~ .

Laiur,irg, N.C.

Carnl-ri Nixon
733 Y.Gill Street Lz-
Laurinburg, N.C. .

Charles MNCpuage
730 N. Gill Street ~~*c
Laurinburg, Nl.C.

LAVerne Caulder _ _

Aberdeen Rd./N.Gill Street _ '

Laurinburg, N.C.

November 21, 1975

Appendix 2
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SAZ4GP-F 4 December 1975

11r. Roland C. Bowyer, Sr.
211 Bowyer Drive *
Laurinburg, North Carolina 28352

Dear Mr. Bowyer:

Reference 18 made to your letter of 21 November 1975 and to the suhbe-1:- r
telephone convereatton with Mr. David C. Harris of my staff on 26 :"Ovc.
concerning past experience with drainage and septic tank problems edai
upstream of Gill Street on Leith Creek.

Your statements concerning this problem and your recomendation to ex-ev~i
Leith Creek project limits approximately 300 yards above Gill Street wL!',
given full consideration when formulating the project.

Thank you for your interest in this miatter and should you have any furtner
comments or questions pleaae contact me.

Sinrl,

RARRY S. WILSON, JR.
Colonel, Corps of Engineers
District Engineer 0_



STATE OF NORTH CAROLINA
Department of Cultural Resources .;~:

Raleigh 27611

James E. Hoishouser, Jr. November 24, 1975
Governor Division of Archives and History.

Grace J. Rohrer Larry E. Tise, Director
Secretary State Historic Preservation Officer

Colonel Harry S. Wilson, Jr.
Corps of Engineers
Post Office Box 919
Charleston, South Carolina 29402

Dear Colonel Wilson:

I have forwarded your letter of November 6, 1975 concerning the
public workshop on possible flood control alternatives for Leith Creek,
Scotland County, North Carolina to personnel of the Archaeology Section
staff. The Chief of the Archaeology Section has informed ne that although
the section is interested in this project, it will not be possible to
send a staff member to cover the workshop. Archaeology Section personnel. -
have therefore prepared the following comments that are pertinent to this
project that should be read into the record at this meeting.

A number of federal statutes indicate that cultural resources must
be taken into account in projects that involve federal funding or permits
(see Public Law 93-291 for one example). Numerous archaeological sites
are known in Scotland County, but the Leith Creek section of the county
has not been the subject of a professional archaeological survey. An
archaeological survey of the portion of Leith Creek to be impacted by
this project should be undertaken during early stage planning. A deter-
mination of the eligibility for nomination to the lational Register should
be made in the case of each archaeological site found in the proposed
adverse impact area. All survey work and determinations of eligibility
should be completed well in advance of the construction of the proposed
project to insure adequate time for any needed mitigation of adverse n "

impact. All of the needed archaeological work should be completed by a
competent professional archaeologist, and needed mitigation work should
be done well in advance of any project related ground disturbing activity.

The foregoing comments are rendered as a free service of the State Historic Preservation Officer 1-
and the staff of the Division of Archives and History, Department of Cultural Resources to assist
applicants, governmental agencies, and other institutions in complying with the requirements of one. "
or more of the following laws, orders, or statutes: P.L. 59-209, 74-292, 85-31, 89-665, 91-190. 93- 
291, 93-383: Executive Order 11593; 36 CFR 800, G. 5. 70, 113-229. 113A, 121-4, 121-9, 121-12,
121-22. 136-42.1. Purther information on the review process and legal requirements regarding his-

Appendix 2 torical and archaeological resources may be found in "Environmental Assessments of Historical
B-44 Archaeological Resources: Policies and Procedures of the North Carolina State Historic Preser- . •

vation Officer and the Department of Cultural Resources," a copy of which will be sent to interested
Citizens upon written request.

- . . . . . . . .. . . . . . . . . .. - ..
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Colonel Harry S. Wilson, Jr.
November 24, 1975
Page 2

If you have any questions or need additional information, please
contact L. E. Babits of the Archaeology Section at (919) 829-7342.

Sincerely yours,

Larry E. Tise

70_
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November 25, 1975

Department of the Army
Charleston District, Corps of Engineers
P. 0. Box 919
Charleston, S. C. 29402 0

Dear Friends:

On behalf of the Scotland County chapter of E660S, I am
writinp to request Information rep-arding the proposed
Leith Creek project in Laurinburg, North Carolina.

What Is the expected rate of siltation below the area
of this plan? How can you reassure the public that there
will not be an increased problem downstream?

What are the maxirnun and minimum flow rates for each
plaen?

What Is the annual cost of maintenance for each plan,
separated from the total cost per year?

Would you please itemize the public property damag-e
taking pla.-e now? 'What Is the J-astific~tlon of the
3123,500 total? What Is the people cost? .That is the
business cost?

What Is the expected chanp~e In the water table for each7
plan? Could Increases cause the run-off of more pesti-
cides from the area above t!7e project?

What effect, If any, will there be on the Hall Street
treatment plant?

What is the planned rattern of snoil riarement? Our
concern Is that the spoils will have the effect of a
levy preventing adequate drain3-e. Alsqo, we are con-
cerned that this placemrent of spoils Might iestroy Svegetation that keeps the water tem-erriture stable.

We suggest that precautions be taken to expird the...
general notification process. -,ne Lalrinburg~ res-a per
carried a story aboit the project only on Cctober 219,
quite a number of days before the '.ov. 70 m.oetin;;. 'Ne
time of day was not given. The report said that the hearing
was "to hear commnents by'property owners who aicmht be
affected by Improvements to the creek and th"_ surrounding
area." This does not constitute proper ipubltc notice.

Sincerely,
Appendix 2
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SAN_?-? 5 December 1975

Mr. William Winn
Route 1, Box 200
Laurinburg, North Carolina 28352

Dear Mr. Winn:

In response to your inquiry of 25 November 1975 concerning Leith Creek,
I am pleased to furnish the following information:

a) The rate of siltation for the area below the recommended plan
is not expected to have any significant increase. AreAs which would be
disrupted during the courue of cciostruction ,vould be seeded as rapidly
as possible to prevent any significant siltation increase. -

b) The raximum flow rates for each plan are generally in the range
of 700 to 1000 cfs dependent upon the specific plan and the location. in 
general, the designed plans will carry the 10 year flow in bank; wider
channels will carry somewhat less frequent flow in bank.

c) Estimated annual maintenance cost per year is $800 per mile of
project length.

d) As described in the brochure distributed at the public workshop;
annual damages of $23,500 consist of $12,200 residential, $9,900 commercial,
and $1,400 public properties. All damages computed are estimated flood
damages based on an individual analysis of each structure within the flool _
plain. Public property damages were computed for schools and playgrounds
within te flood plain. The term people coat is not understood.

a) Plans I and 2 as presented at the public workshop require deepen-
lag Cho existing channel and as a result may have a slight effect or. the
water table in the immediate vicinity of the channel. Other plans preaented 0
do not require deepening and are not anticipated to have any significant .
effect on the water table. No increase in the amount of pesticides from
the area above the project is anticipated as a result of project construction.

Appenidix 2-7-". " - "
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SALVGP-P 5 Deember 1975
Mr. William Winn

f) Construction of a project on Leith Creek is not expected to affect
the sewage treatment facilities.. ..

g) Excavated materials resulting from channel construction would be
deposited adjacent to the channel on one bank only. All. possible efforts-
will be made to minimize disruption of vegetation. A(equate drainage would
be provided to prevent ponding behind disposal araas. Decisions as to
which bank would be used for disposal would be made after careful considers-
tion of environmental impacts and availability of easements. Disposal areas .
would be shaped and seeded as rapidly as possible to prevent siltation and
to enhance environmental and aesthetic qualities.

h) The possibility that the creek might dry out during prolonged
summer drought periods is extremely slim in consideration of the meteoro-
logical conditions of the area and the size of the drainage basin. .

Your suggestions recommending precautions to be taken to expand the general
notification process are noted and will be given consideration in the future.

Thank you for your interest in this project.

Sincerely,

HARRY S. WILSON, JR.
Colonel, Corps of Engineers
District Engineer

* S

p S
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CONSERVATION

COUN4CIL OF
.NORTH

CAROLINA

Ja .r.' ,l a 97

Department of the Army 0

Corps of Engineers
Charlestcn District
P.O.Box 919
CharleEton, South Carolina 29402

Dear People:

It is our understandinq that your office sponsored a ulbic -'
in Laurinburg, North Carolina on 2overber 20, 1975 to d
POSSible dr,2cinq work on a s- ct:on of Lcitn Crock in Laurinbu ::.
ile aru i-.sted in learning mo-c z .cc- tho "Droiectwhi.:,, is 0
being contemplated for the cree', nd would ap.e rcciate your prcvir.
us with the ollowing:

1. A copy of the public notice .,hic> was prepared to publ1c---
the November 20 moting and a 12_t of the newspapers
which Drinted the notice.

2. A list of the people who attenw3d the November 20
meeting.

3. A brief discussion of -" ro'-ect, including -a hist..Y
of the _:..n which preceeded the November 20 meetin,."-

4. The estimated d.tes of 7 ubiicalt-n of any ervironmental
assesm_.-,ts, _ro t~Lcu.~r ,-bher aocu:.;ents
dealing with the -",virc.n... -1, ,nd economic
impact- : the prcposed ;r-c Iz. : alternati1ves
to the ujo0ecz.

Thank you -very much for your ass-istance.

Sincere ly,

Drew S. Dii-.
Exccui 'e JCco; dln tor

.• . . • .,

,1" -- : . - • • -. . -- , . - .
< '4. . -.. •-..-o:. ... . .- . . .i 2-. . - .. . . -:. . ...- .. .. -< . .-> -.. - - .i. .. ,. ,.
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SANGP-P 20 January 10~6

Mx.. D)rew S. Diehl, rxecutive Coordinator
Conservation Council of North Carolina
Suite 410, Professional BuildirZ
Raleigh, North Carolina 27601

Dear Mr. Diehl:S

In response to your letter of 12 January 1976 requesting information
concerning the Leith Creek Flood Control Study inA Laurinburg, Jorth
Carolina, I am pleased to furnish the following:

a. A copy of the public notice announcing the Leith Creek public
workshop along with a mailing list of all who received the notice. A
list of newspapers and other news media receiving the notice are. listed
under the sulbheading of co=munications.

b. A list of persons attending the 20 Novembjer workshop.

c. An information brochure distributed at the public workshop. .
The brochure briefly dcscr.,bes thle planning effort which proceeded the

* workshop. Plan 1, as generally described in the brochure, will b~e tile
recommended plan. This plan was selected after careful analysis of

* public resiponse at the workshop and subsequent environmental, economic
* and engineering studies.

It is anticipated that a Detailed Project Report, describing environ-
* mental, social and economic impacts of the proposed project and alterna-
* tives will be published during February or ~Drhof this year. Thle
* report will be accomranied by a Negative Declaration of Significant

Environmental Effects. The Detailed Project Rleport, when nublished,
will be available for public review at this office and at city hall in

0Laurinburg. The Negative Declaration will be nailed to all persons
who have expressed interest in this project and a copy will be mailed
to your office.

* Appendix 2
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SANGP-P 20 January 1976
U.r. Drew S. Diehl

Thank you for your interest in this project and if I can be of any-
further service, please let me know.

Sincerely,

4 Incl !"A.= S. WILSOH1, in~.
As stated Colonel, Corps of Engineers

District Engineer

0

2
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[tL1AII N 017 rA'C*1*!'S I l'X"OLDI IN TI I ll DSC1LWCIf;1
01 Dkil,16l OR1 FlILL 'IN1 IOIIS IN NAVlUAHLJI KAIIkS.

(7PIT~ilA r5(JTn rAo 71(1%~

Paragraph Ci iteria Relation to Selcted Plaii

230.4-1(a) PHYSICAL UFFECFS

230.4-1(a)(1) Wetlands Excavated material from the creek bottom would
be placed in a series of narrow mounds along a 5 -

2,500-foot portion of the low area adjacent to
eith Creek, just below the sewage treatmatt
plant (see Plate 2). The area affected is in-
termittently flooded wetlands, the doisinaiit aquatic - -

species being arrow-aras and broad leaved arro%- -*.

head, which wouild be completely and purisaneintly
covered. The area is poor to marginal for fish
and wildlife because of its closene-ss to resi-
dentfitl and commercial development, trash depos-
ited in the creek from these areas, and pollutant
discharges into the water. The area does not
qualify as "highly productive" in that it does
not provide the important functions specified in
paragraph 230.4-1(a)(1). Breaks in the sounds
would be pi-vided such that drainage in adjacent
areas would not he impaired.

2
30

.4-1(a) (2) Water Column Mlaterial would be placed to a height of four .

feet to minimize the area required for disposal.
No water column would remain in the disposal
area which is now intermittently inundated. The
placement of material adjacent to the creek would
result in an increase in turbidity following con-
struction until vegetation is recstablished. The
existing channel bottom is sand and silt along
most of the project area, and the resultant heavy
siltation does not now appear to impair the vigor
of vegetation in the broad, sloi-moving area below
the project where most of the sediment would con-.
tinue to fall out. No major impacts are antici-.
pated in areas far downstream..

230.4-1(a) (3) Bonthos Benthic organisms in the disposal area which are .-

unable to move to adjacent, unaffected areas would
be destroyed. The low value ef this area has been
described in 230.4-1 (a)()).

230.4-1(b) ClIEIICAL-BIOI.OGICAL
INTERACTIVE Umil'Ecrs

230.4-1(b)(1) Exclusion Criteria Material will he placed on land adjacent to the
creek, which is very similar to the ource of the
excavated material. The material is not suffi-
cently removed from sources of pollution to qualify
under the exclusion Criteria.

230.4-1(b)(2) Water Column Effects No water column in resultant filled area. Elutri-
ate tests are not applicable. Because the material
would be elevated above the normal water level, the
potential for an) pollutants entering the adjacent- .

waters by leaching would be less than for the exist--
ing situation where these pollutants remain avail- .

able in bottom sediments.

2'tO.4-1(b)(3) Efrect on Benthos Chemical effects on henrhos in adjacent areas, like
water quality effects, would he about the same or
less than with existing conditions. Trash would be
cleaned from the cr'eek bottom.

2
3
D.4.l(c) Comparison of Sites The disposal site is adjacent to the area from which

material is to be excavated. The disposal area after-
use will support utpland vegetation. A detailed corn-
Prcison of the sites in thia case would nor be usefujl.

230.4-2 Water Quality Water quality in thc project area is generally poor
lIn this Class C - swamp stream. No violation of wateri
quality standardn estabilished in 40 (l'R 23n or "Rules,.
Regulations, Classifications, And Witter Qu~ality Stand-
ards Applicable to Ste Surface Wat cc of Narth Carol isa
can l'e predicted as a result of the project. Turbidity-
will increare during construction until vegetation is
reestablished.
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LVALIATION 0OF FACTOR~S INVOLVE'D IN l1117 DlS(:ltC4. r
OF Dl(LK1oOlt FIJI1. ItI~LIlAIN IN NAVI(GAILE- hAl P.S.

- CIiTEhIlA FR(ft440 CFR 230-
(cont i nfuvd)

Paragraph Criteria Relation to Selected! Pla4n

230.5 SELECTION OF DISPOSAL
SITES

230.5(a) Need for the Proposed Structural modifications are required if flood
Activity control benefits in excess of costs are to be

realized.

-230.5(a) Alternative Disposal Trucking material to upland sites would rtlire
Sites and Methods of more fill due to the aCCeSS requl red thtm t.e
Iisposal proposed action. Ptimpiitg of the c--,it

rial is possible; however, special equiprwrit--
would be required, and the increased costs can
not be justified to protect a poor to margindl
area.

230.5(b) Degradation of Water
Usaes at Proposcd
Dispoal Sites

230.S(b)(1) Municipal Water Supply No intakes are located near the proposed disposal
sites.

230.S(b)(2) Shellfish None.

230.S(b)(3) Fisheriea No significant fishery in the project aria.

230.5(b)(4) Wildlife Impact not significant because of the. pooi to mar-
ginal habitat for limited types of wildlife.

230.S(b)(S) Recreation Recreation improved by greenway, trail, tables,

and benches.

230.5(b)(6) Threatened or No threatened or endangered species are Lni'wn to
Endangered Species occur in the project area.

230.S(b)(7) Benthic Life See paragraphs 230.4-1(a) (3) and 230.4-1(b,)(3).
Loss to bonthos not significant.

230.5(b) (8) Wetlands See paragraphs 230.4-l(a)(1). The proposed action
is directly related to water, and will not cause
a permanent unacceptable disruption to water
quality uses.

230.5(b) (9) Submerged Vegetation , Disposal is not in an area where submerged vege-
tation is important to overall bioltogical pro-
duct ivi ty.

230.5(b) (10) Size of Disposal Site Size held to minimum which would not result in-
failure of slopes or severe erosion,

230.5(c) Other F'actors Considered Appropriate scientific literature was constulted
to Minjisize Adverse and various methods of disposal were considered.
Impacts

*. 230.5(d) Contaminated Fill Polluted material placed in upland mounds .ntld
Material Restrictions result in less release to adjacent water, thirt

from the existing pollutants in bottom sclirnstnt-

230.5(e) Mixing Zone Mixing zone not applicable to disposal site
which will be filled above water level.
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